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FOREWORD

The work described in this report was carried out by Lockheed Missiles

& Space Company, Huntsville Research & Engineering Center for the George

C. Marshall Space Flight Center of the National Aeronautics and Space Admini-

stration, Contract NAS8-20161.

The work was administered under the direction of the Aero-Astrodynamics

Laboratory, NASA/MSFC, with Dr. George F. McDonough as Contracting Officer

Representative.
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SUMMARY

Results are presented of an analytical study involving development of

methods of analysis of the vibrational characteristics of a class of large,

complex space vehicles.

The method of analysis and computer program presented in this report

provide a practical and accurate means of calculating the lateral modes and

frequencies of a broad class of non-symmetrical vehicles. An energy method

of solution involving the solution of only relatively low-order eigenproblems

is used, so that computer execution times are short. For example, many

modes and frequencies of a typical Saturn V configuration may be computed

in three or four minutes of IBM 7094 time, including the generation of an

extensive set of SC-409-0 plots of both the problem definition data and the

vehicle mode shapes.

The formulation upon which the program is based in presented in detail.

A discussion of the computer program itself is presented, including a User's

Manual which provides a guide to the use of the program.

A listing of the program, sample printed output, and solution data for

a number of examples are included in the Appendixes.
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Section 1

INTRODUCTION

The method of analysis and computer program presented in this report

pro, vide a practical and accurate means of calculating the lateral modes and

frequencies of a broad class of non-symmetrical space vehicles. In this

analysis vehicles are modeled as a tandem sequence of non-uniform beams

interconnected by arbitrary elastic interstages, with branch beams repre-

senting engines and internally cantilevered payloads, etc. Each beam is

assumed to have two symmetry planes, with properties in the two planes

not necessarily equal. The orientation relative to the vehicle pitch and yaw

directions of the principal directions of the individual beams is arbitrary.

An energy method of solution is utilized which requires only a relatively

small number of degrees of freedom, hence very short computer execution

time. The generalized coordinates employed are: (1) the coefficients of

arbitrary sets of lateral displacement functions representing the bending

deformations of the individual beams, (g) the lateral displacement components

of the end points of the beams, and (3) coordinates specifying the motions of

the branch beams relative to their points of attachment to the vehicle.

The usual Timoshenko beam postulates are employed in calculating

the kinetic and potential energy quadratic forms characterizing the states

of the individual beams. (In the case of beams which are cylindrical shells

of revolution, the Timoshenko beam postulates coincide identically with

linear shell theory for the lateral bending modes - even if the shell properties

vary meridionally. )

The interstages connecting the beams are assumed to be very light

compared to the beams themselves, so that their kinetic energies may be

adequately represented by placing appropriate lumped masses at the ends
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of beams they interconnect. The flexibility characteristics of interstages

are characterized by 4x4 flexibility matrices representing the relation

between the (quasi-static) relative motions of the interstage extremities

and the corresponding stress resultant quantities. Consider, for example,

a conical interstage with stiff end rings, as shown in Figure I-I.

ed configuratlon

Figure 1-1 - Typical Interstage

If the above conical interstage were rotationally symmetric, it would be a

straightforward matter to calculate _ a Zx2 flexibility matrix, Dll , such

that

_'See e.g., Reference 3.

1-2
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= DII
i

where the subscript (i) refers to the plane of Figure I-i. For any other plane,

say plane 2, we have similarly

and, for a shell of revolution, DZ2 = D II. In general, however, interstages

may be elastically non-symmetrical and their force-deflection characteristics

are represented as

DII DIg M 1
7.

0 (D12)t DZ2 M

where D 1 1

non-zero.

and DZ2 are not necessarily equal, and where D IZ is generally

Interstage flexibility characteristics may, of course, be determined in

various ways; for example the flexibility matrix of a complicated interstage

(e.g., the Apollo Command Module-Service Module interstage) might best be

determined by a static test.

The computer program developed to implement the method described

in this report is coded in FORTRAN IV and configured for execution on the

IBM 7094//SC-4020. Appendix B contains a list of the program and printed

output for a sample problem. Appendix A presents the solutions, including

1-3
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SC-40Z0 output, for several test problems. The SC-40Z0 plots present the

projections of the vehicle mode shapes onto the pitch and yaw planes. Since

most of the examples presented in the appendixes involve rotationally sym-

metrical vehicles, the corresponding solutions appear as pure pitch (or yaw)

modes. In such cases, the program has actually computed two separate

modes (a pitch mode and a yaw mode) at the same frequency. For brevity,

only one of each such pairs of planar modes is included in the appendixes.

In general , however,vehicle modes may be non-planar. The functioning

of the program for non-symmetrical vehicles has been carefully checked

out in a sequence of test executions. One such solution is included as Prob-

lem 2 in Appendix A.

Program execution time is relatively short; for example, calculation

of a complete set of Saturn V modes and frequencies requires Z to 5 minutes

of IBM 7094 execution time, depending on the amount and type of output data

requested. The program is set up primarily for analysis of free-free vehicles;

however, provision is included for external support springs so that cantilever

modes, etc., can also be calculated.

1-4
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Section 2

FORMULATION

2.1 Mathematical Model

The mathematical model for this analysis consists of a system of

linearly connected "beams" joined by "interstages" representable by 4x4

flexibility matrices. (See Figure 2-i.) The cross section of each of the beams

has two axes of symmetry which define two principal directions for that

beam. The properties of a beam may be different in the two principal

directions. Each beam may be oriented such that its principal axes do not

coincide with a set of reference axes (pitch and yaw) for the system.

A "branch beam" with two degrees of freedom may be included at

each inter stage.

The bending of the individual beams is characterized by arbitrary

shape functions for each principal direction.

Z.2 Coordinates

The generalized coordinates for the analysis are taken to be the dis-

placements of the ends of the "beams", U_ (I) U ;(z) U r(1), U r(z), (seei ' i i

Figure 2-2)the"branchbeam" angular displacements, B!I)"" B!z)-" and the
_I w --I '

coefficients, AI_) , A_ ), of the corresponding displacement functions Yi_l)(x)

and y. ".{Z) (x).
ij

Z-I
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/
3rd branch

beam

%.

2nd branch
beam

Pitch plane Yaw plane

3 rd beam

im

*L_---- 2nd interstage

2nd beam

m

1 st interstage

1 st beam

r

.th
Direction 2 for

yaw

be

Direction

.th
1 for 1

"-pitch

beam

Figure 2-i - Model Configuration
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.th
1 beam

(i)
n.
1

Direction I of i TM beam E X!I) Y!})(x) _ (I) (x)
lj 13 Yi- .th

(i) \__(1) _ x /' u.lr(I)

oi ' mi U?(_I;

1

interstage

null

Direction Z of

n!z)
1

i th beam E A'(Z) y!.Z)(x) = -(2)(x)

, _(Z) J=I,L ij 13 - Yi

(z) .

0ri ,m i

[_- L. 1

uy(Z)
1

t

-1

null

Figure Z-Z - Coordinates Associated with the i TM Beam
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.th .th
The subscripts i and j represent the 1 beam and the j deflection

function for that beam. Superscripts t and r are used to denote the left

and right ends of a beam respectively. Superscripts p and y indicate the

two reference directions of the system, pitch and yaw.

2.3 Equations of Motion

to

For undamped, free vibrations, Lagrange's equation of motion reduces

d [2/_T/+0V _ 0 i - 1,Z,---,n (1)
k0qi ] 0q i

where T and V are the kinetic and potential energies of the system, respec-

tively and (ql' qz'''"qn/, are the generalized coordinates of the system.

The quantities T and V may be expressed as quadratic forms in the

generalized coordinates, e.g.,

g T = (h t A(h and

ZV = QtBQ

(z)

where

ql1Q = qz

!qn

and A and B are kinetic and potential energy coefficient matrices, termed

the "mass" matrix and "stiffness" matrix, respectively.

2-4
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Equation (I) may now be written as

AQ+BQ = O.

Assuming solutions of Equation (3) of the form

we get

Q = X simOt

(3)

Z
_0 A X- B X = O. (4)

The method of solution employed by the computer program to solve

for the eigenvalues, 60Z, and eigenvectors, X, of Equation (4) is discussed

in Section 3.1. I.

2.4 Energy Terms

The kinetic and potential energy terms associated with the various

components of the mathematical model are discussed below.

2.4.1 Beams

In deriving the kinetic and potential energy expressions for beam

bending, a Timoshenko beam model is used, i.e., strain energy due to shear

deformation is included in the analysis, as well as kinetic energy due to

rotatory inertia. For tank properties involved in the Saturn V class of

vehicles, the strain energy due to shear is quite significant, and the effect

of including rotatory inertia is significant in the second and higher modes.

2-5
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Kinetic Energy

The displacement of the ith beam in the tTM principal direction, A_(x), is:

t

. 1

,_.(x): u._t+_ _ _ x._ y.__ L x+ _j _j(x) (5)
i j=l

where L i is the length of the i th beam,

.th
y.t. is the j deflection function in the t th principal direction for the

1j .th
I beam, and

t.
n is the number of deflection functions used in the tth principal
i

direction for the iTM beam.

The kinetic energy associated with the t th principal direction of the i th

Beam, T bt
i ' may now be written as

t

Tbt 1 it yt Z

i = _ /xi(x) + "L-i x + ij ij(x

o j-I

t
n.

ll t12}
j=l

(6)

where

it
1

is the mass per unit length of the i TM beam,

is the mass moment of inertia per unit length for the t TM

principal direction of the i th beam, and

.th
Z. t. is the cross-section rotation associated with the j dis-

,j

placement function for the t TM direction of the i th beam.

2-6
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Equation (6) may be written in the form

L

0

+

+Z

0

t
n.

+ /_i(x) Y dx

O "--

t
ni

o J=l

dx

t
n. L.

+ z_ _ X.t.lj i(x)
dx

j:l o

+2

t

C,t. Oni
j=l

L._x_i(x) Ytij(x) dx

0

t

.t _ 0 i "t

The two terms of Equation (7) involving the square of a summation

may be expressed as double sums, i.e.,

(7)

Z-7
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t
n.

x i(x) zj Y_j(x

0

Z

dx

t t
n. n.

1 1 L.

S._ _ __/ _._,_%_ _,x__
j=z k=Z

o

t
n i

/'",:,x,
o j=l

dx =

t t
n. n.
i 1

"= k=l o

Making the following definitions

Li D i(x) dx

o

L i

o

x _ i(x) dx ----J.
1

L i

o

=__t

(8)

Li ;_i(x) Y_j(x) dx

o

L i

o

o

Z-8
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equation (7) may be written in terms of the generalized coordinates.

, ij U ijk

j=l k=l

The total kinetic energy associated with the iTM beam,

written as

T?, may be

(9)

T b : T bl , T b2
i i i •

(lO)

z-9
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The potential energy of the ith beam in the tth

V bt., may be expressed as
1

principal direction,

t t
n. n.

' tLiImP(x) ij j=1
O

(ii)

whe re

E_t
1

lj

is the bending stiffness distribution for the t th principal

direction of the i th beam,

is the shear stiffness distribution for the t th principal

direction of the i th beam, and

is the shear slope associated with the jth displacement

function for the t th direction of the i th beam.

Expanding and interchanging the order of summation and integration in

Equation (1 1) yields

vbt 1
j:l k=l

L i t

0

+ GAti(x)Htij(x)Htik(X) } dx.

Making the definition

(IZ)

G t /L i p t

0

(13)

Z-10
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equation (12) may be written as
t t

rl. n.
1 1

.b, lEEr oti = _ _kij ik ijk

j:l k=l

The total potential energy of the i th beam due to bending,

written as

(14)

V b, may be

vb : vbl+vbz • (15)
1 l l

2.4.2 Interstages

An interstage in the idealized model may be either of two types:

a. Zero-length interstage

b. Non-zero length interstage

Most of the following discussion is directed toward the interstages of type-b,

However, the resulting matrix equations representing the interstage strain

energy are of the same form for either case.

Kinetic Energy

The interstages of type-a have no kinetic energy associated with their

displacements due to the nature of that class of interstage.

The type-b interstages are assumed to be very light compared with the

weights of other parts of the vehicle in the same neighborhood (engines, bulk-

heads, etc.) The engines are represented by branch beams and bulkhead,

and other associated tank masses are included in the beams. So there are

no kinetic energy terms for the interstage itself, rather the interstage mass

is lumped at the ends of the adjacent beams in appropriate proportions.

2-11
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.th ge" s isThe strain energy associated with the 1 "intersta (type b), V i ,
derived as follows:

i th beam

I

plane- 1, i th beam

of \ . / Mzi
(i + l)th beam

FZi

plane-Z, ith beam

1%41, NI 2, F 1, F 2 are the moments and forces exerted on the top of the

interstage by the bottom of the (i + 1)th beam.

The flexibility properties of the interstage are represented by:

m

Mli

Fli

MZi

_0

o

-- I m

li I k_2i ,12ik_ i k_z , 1 KI2

I

k Z "'22 , 1 KZZ
i

Symmetric

' ZZi ,22i
l k
, ii _12

i _"2i _ 22i
i kl _. 22
I

@2i [

_2i J

(16)

.th
The strain energy associated with the x interstage may then be written as

V.s = [qb]t. [I<]i [qb]i' where qb.1 1 1

li-

_li

_2i

(17)

and where K. is the stiffness matrix of Equation (16).
1

2-12
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It is convenient to represent the strain energy associated with an

interstage in terms of a set of angular displacements, _.

a_l al z
i+l i+l

_(_ bottom of

(i+l)th beam

dir-i for ith beam

a rz
i

top of
.th
x beam

dir-2 for ith beam

Figure 2-3

From Figure Z-3 it is easily seen that

whe re

_li =

ii rl
6 = _a.

I

_rl + _i and
x i+l'

is the length o£ the interstage.

(18)

2-13
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.th
Writing Equations (18) in matrix form for the i interstage

_li

6li

czi

2i
6

1 0 0

J_ 0 0 .0

0 0 1 1

0 0 .t 0

m

ay 1
1

_i+l

rZ

1

_Z
°i+l

• i

(19)

or

where [T] i

[_]i: [T]i[_]i

is the transformation matrix of Equation (19).

(z0)

We may now write the expression for the strain energy associated

with the i th interstage as

Hence from Equation (Zl) we may define a new stiffness matrix, K,

(zl)

so that

[_]i : [T]ti [K]i [T]i

v_ : [_]_[_]_[_%.

(zz)

(z3)

Z-14
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For a type-b interstage, the (_'smay be expressed in terms

of the generalized coordinates as follows:

n!I)
1

I (_il IJ L IJ x=L.

j=l I

n!z)
1

- +
• = @iZ Z--a iJ L Ij

j=l x=Li

n (1)
i+l

_-_X(1)
= "_)i3 - _)i5 + c°s_i /___4 i+l

j=l
rz(1) i Xx)!j U i+i,(

' 0

n(z)
i+l

+ sinP i_--_;k (z) Fz(Z!i+l, j u i+l, j(Xx_0)l

j=l

= " (9i4 " ®i6" sin_.I

+ cosP i

n(i)
i+l

(i)i+l

j=i

Fz(i)
,jL' i+i,J(XU0x=

n (z)
i+l

i+i,j L"i+l,j(
j=l 0

(Z4)

Z-15
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whe re

_)i 1 L i 1

®iz = L--T
1

Oi3 = _-. \ i+l c°s_i + Ui+l sin_.l - Ur
I

i Iun _z urZ)_i4 : --_i _- i+l sin_.i + Ui+l cos_.i - i
\

(25)

1 (U_I U_2 . U r 1

E)i5 = Li+ 1 \ i+l c°s_i + i+l sinPi i+l ur2c°s_i - i+l sin

i / Un 12 cos_i + uri sinai _ UrZ cos_il!®i6 : Li+i" _- i+i sinvi+ Ui+i i+i i+i

and

_i = ui - Vi+l'

the angle between the principal axes of the ith beam and the principal

axes of the (i+l) th beam.

2-16
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I

1

Substituting for the (9's and collecting terms we get

L. i i • L i+l
i i

n!1)
1

Ui+l _J L xj

j=l x=L.
l

L--_. i " + +_ _ • L- i+li

n!z)
1

sin/7 + U _2 c°sYi - iji i+l (x

j=l x=L.
1

= _-i i - Li+ I L i+l cos_. + sin +
, i i+l . Li+ I L i+l cos_. + U r2 sin_ili i+i

n (I) n(Z)
i+l i+i

i+l,j E i+ij (x)] + sin_. .j(x)]
i/__2 i+l,j L'i+l

j=l x=O j=l x=O

(26)

i+l _i i L-Ui+l sinR +: -- - i Ui+l ij _i+l L i+l sinai + i+l

n (I)
i+l

- rz
i+l,j [ i+l,j (x)]

j=l x=O

n(z)
i+ 1

i+i,j
j=l x=O

2-17
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For an interstage of type a, the flexibility properties of the interstage

are represented by a 2x2 matrix. The strain energy is still expressed by
.th

the stiffness matrix [K]i for the 1 interstage is corn-Equation (Z3) where
.th

posed of the spring constants for the two principle directions of the 1

bean_ (there naay be coupling between these two directions) and the components

of the displacement vector [c_]i are defined below:

n!1)
1

j=l x=L.
1

n!z)
1

[z!  cxl] .i = @i2 _ lj L lJ

j=l x=L.
1

(i)
ni+ 1

+ z (1) xcos_ i _-_;<(1) f i+l,j( )1Z.=.a i+l,j
j=l x=O

n (Z)
i+1

_-_ x(z) (z) x
+ sinYi A__w i+l,j [Zi+l,j( )]

j=l x=O

n(I)
i+1

• E 'IGi 6 sinu. k (1) [Z (1)_. i+l,j [ i+l,j(x

j=l x=O

n(2) .
"_-i

+ rzi >i+l,j [ i+l,j{xa)]

j=l x=O

(Z7)

Z-18
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Substituting for the (9's yields

rl

1 = iL-- - Li+l cosP.1 + i+l sinP.1 i+l cosP.1 - i+l sin

ar2
i

n(1) (1) n(Z)
i ni+ 1 i+l

z (1) x [z (2)

j=l x=L. j=l x=O j=l x=O
1

Lq " --Li+ 1 _ i+l sinP.1 + i+l cos_.l + Ui+l sing.1 - i+l cos

(28)

n(z) n(1) (2)
i i+l ni+l

Ai j(2) [Zij 1__../ i+l,j [ i+l c°s_i A(2)i+l,j

j=l x=L. j=l x=O j=l
1

[z(z)
[ i+l,j (x)]

x-O

For either type ofinterstage the vector of angular displacements, [a] ,

may be written in terms of the generalized coordinate vector [Q],

[.] = [c][o] (zg)

where [CJ is the matrix of coefficients defined by Equation (28) (for a type-a

interstage) or by Equation (26) (for a type-b interstage). Therefore, the

v = [_]t [_] [_]
expression

v = [_]t [¢]t [y,] [c] [Q]. (3o)
may be written as

Hence, the potential energy coefficient matrix for the interstage spring

system, [B] , is

[_] = [c] t [_] [c]. (31)

2-19
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2.4.3 Branch Beams

Kinetic Energy

The kinetic energy expression for the ith branch beam in the tth

principal direction of the ith beam may be written as

Trot 1
i = "2mi I" i ij i ÷20"i j

(32)

where
t

n.
1

j=l x=O

and

m. is the effective mass of the ith branch beam,
1

is the effective length of the i th branch beam,d i

o- i is the effective mass moment of inertia of the
.th
1 branch beam.

Substituting for S yields

t

+ (d_+mT)L_i

t
n.

I .ti2

j=l x=0

t

+Z%[".'xO
j=l X=0

(33)

which may be written as

2-20
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2 T. mt
1 2 rn i dii+ Li

+

m.d.]
+ _____!

L i

+ m.1 di]

%

t t
n. n.

+
1j ik (x

j=l k=l x=O

t
n.,

1

Aij

t
n.
1

+ 21 i/_._ ij J( :o
j=l

t
If.

j=l x=O

x=O

) ]m. +o "t. +m. d i1 1 I I

}[{L_) (mi di2 +Crti)]

mi i + °ri ' (34)

2-21
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The total kinetic energy associated with the i th branch beam may be

written as
Tm = Tml + Tm2. (35)

1 1 I

Potential Energy

The potential energy associated with the branch displacements may be

written as

where

'II 111"I, and =

bi kg2biJ

the branch beam displacement vector and stiffness matrix respectively.

2.4.4 External Support Springs

External support springs, which may be placed at the beam ends,

of two types:

a. lateral

b. rotational

are

The strain energy associated with each is discussed below.

The strain energy associated with the lateral support springs for the
• th
I beam may be expressed as
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where

U tv s=E,s]i

VU 1]

i-

u zl
1 I

urZl
LiJ

[u_]is : . and [_s]i:

k_l 0 0 0
_si

0 k rl 0 0
_si

0 0 k _2
_si 0

0 0 0 k r2
. _si

(37)

The strain energy associated with the rotational support springs for

the ith beam may be expressed as

• U t (38)

where

Urs]i

"i

p

_r 2.

L _

and r i

k_l
rsl

0 0 0

k rl 0 0
rsl

0 0 k _2 0
rsl

0 0 0 k r2
rsl

The _Oi s are defined in terms of the generalized coordinates as follows:
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i

u ri _ u n
I 1

L.

i

L.

i

L.

i

(i)
n.
]

• (i)(x)]+_.!l),j [Zij

j=l X=0

n!I)
I

la z (I)x

j=l x=L.
I

+

n!z)
1

lj z (z) x

j=l x=0

u_z _ u_z
_rZ i i
i = L.

i

n!z)
1

IJ (Z) x

j=l x=L.
i

The total potential energy due to support springs for the ith beam,

may be written as

(39)

v._s = v._s+ v.=s
i i i

(40)

The total kinetic energy for the system may now be written as

N

i=l

where N is the number of beams in the system.

(41)

The total potential energy for the system may similarly be written as

N

i=l

From T and V the coefficient matrices A and B may be constructed.
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Section 3

COMPUTER PROGRAM

3.1 General Features

A digital computer program has been developed implementing the

solution method described in the preceding section. The program is coded

in FORTRAN IV and configured for execution on the IBM 7094 computer with

32 K core storage capacity. Only minor modifications would be necessary

to configure the program for execution on another computer equipped with

a FORTRAN IV compiler.

Due to the storage limitation of the present computer the present

version of the program restricts the beam properties to be identical in two

directions. By changing a few cards in the program, different properties

may be allowed in each direction, at the expense of limiting program "size"

in other aspects. This program version solves up to a 60 degree-of-freedom

system obtaining all 60 eigenvalues and eigenvectors in from 2 to 5 minutes

of execution time,depending on the amount of printed and plotted output

requested.

3.1.1 Method of Eigenproblem Solution

The solution of the 602 A X - B X = 0 problem is acquired bytrans-

forming the equation into the standard eigenvalue problem (F - )%1) Y = 0,

solving for the eigenvalues and eigenvectors, and transforming the eigen-

vectors obtained back into the vectors for the original system.

Define a non-singular, triangular matrix P such that A = ppt.
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Substitution into Equation (4) yields

2
GO pptx - B X = 0 (43)

Define the transformation

y = pt X (44)

s o that

Equation (43) now becomes

Pre-multiplying by P
-1

602P Y B (P-l) t- Y = 0

yie Ids

(D2 y p'l B (p-l) t- Y = 0

or

(r_z i)Y : o (46)

where

F = p-1 B (P-l) t

Once the Y's are obtained,the original system vectors are obtained by

Equation (45). The eigenvalues, 002 , are the system eigenvalues or natural

frequencies of vibration.

3.1.Z Program Organization

The OVERLAYconfiguration of the program is illustrated on Figure 3-i.
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I

l MAIN

B DAT

INPUT

MATAB I
CLVT

CHOL

DEIGEN

GRAPH

NTRP

n
NUB 1 COMP

Figure 3-1 - Overlay Configuration
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The functions of the principal subroutines are briefly outlined below.

BLOCK DATA: Used for input of all spring constant data, i.e.,

interstage spring constants, branch beam spring constants,

and support spring constants if any.

INPUT: Reads in all problem definition data, other than

spring constants, from cards.

NTRP: Interpolates the beam property input data (which may

be input in a minimum fashion) to the array form used

by the program for integral evaluations and plots.

NUB: Performs static deflection analysis of the beams subject

to specified loading conditions to generate displacennent

functions (along with the associated functions -- shear angle,

etc.) which are used in the solution process.

COIVLP: Evaluates all integral terms needed for construction

of the kinetic and potential energy coefficient matrices and

prints out these terms along with the problem definition data.

AIATAB: Constructs the kinetic and potential energy coefficient

matt ice s.

CLVT: Using subroutines CHOL and DEIGEN, CLVT solves the

eigenvalue problem, computing the vehicle natural frequencies
and lateral modes.

GRAPH: Plots beam input data and the displacement functions

used in the analysis for each beam, and the vehicle mode

shape s.

3.1.3 Calculation of Static Displacement Functions

The method employed in the subroutine (NUB) used by the program to

calculate the lateral deflections of arbitrary non-uniform Timoshenko beams

is described below. The method accommodates all possible boundary

conditions and allows for both edge loading and arbitrary lateral loading.
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_ = cross-sectionotation _1o_= shear angle _'- distributdd

t-
Y

dM
M+_- dx

Figure 3-Z - Arbitrary Timoshenko Beam Element

Where, as shown on Figure 3-Z above,

Y -

M =

V

x

EI(x) -

GA(x) -

lateral deflection,

cross-section rotation (sometimes called "bending slope"),

shear angle,

bending moment,

shear,

position coordinate along beam center line,

bending stiffness, and

shear stiffness,

the usual Timoshenko beam postalates are:

' M

and

V

(47)

(48)
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The static relations between the stress resultants and applied loads are:

M'= V (49)

and

v'= q . (5o)

The geometrical relation,

= y'+ a (51)

will be used subsequently.

Expanding y and _ in power of A about x we have:

and

A2 A3 y''(x)A4
y(x+_) - y(x)+ y'(x)a+ y"(x)-2- + y'"(x)YF. + %q-.+ .... (5z)

,, A 2 ,,, Zi3
_(x+_) = q,(x)+ q/(x)a+ _ (x)-F + _ (x)-_. + ...... (53)

From equations (47) through (51) we have (assuming, over the interval A,

EI'-= 0, GA' -- 0, q'and all higher derivatives of q = 0):

V
y' = _- a = _-_-X-, (54)

,, = _,, , M _%. (55)y - a = E--_ - GA '

M' = _,_III V

Y = E'Y = E'--Y and (56)

y,,,,_V' = _b'"--= -q- (57)
El El

The assumptions involved in the four preceeding equations are consistent

with modeling non-uniform beams as "stepped" beams composed of a large

number of short uniform segments, over each of which the distributed load,

q, is constant.
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Substitution of Equations (54) through (57) into (52) and (53) yields:

[ V(x)7, ?y(x+A) = y(x) + _(x) ---G-_ja+ t EI - GAJ Z + EI -6- + q(x) __EI Z4 '

or

A 2 A3 A4 A 2

Y(x+A) = Y(x)+_(x)A +M(x) TE'[+ V(x)[TE-[ _A]+ q(x)['Z4-E-I Z-G-A]' (58)

and

A2 3
_,,(x+_) = _(x) + M(x)E_I + V(x) _ + qCx) (59)

The expansions of M and V are

and

M(x+_) :
A2

M(x) + V(x)a + q(x)-2-

V(x+zl) = V(x) + q(x)_

(60)

(61)

Equations (58) through (61
m

y(_+zi)

_(x+A)

M(x+A)

V(x+A)
D

+ q(x)

may be written as:
m

i A "2EI GA

A AZ
o i E--Y zE--Y

0 0 I .4

0 0 0 i

n m

. z_4 A z

24EI ZGA

A3

6EI

2
A

Z

n ,,-!
I

y(x) l
I

! ¢,(x) I

Mix)!

V(x)
E

(6Z)
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It will now be assumed that the beam is divided into a large number (n- i)

of uniform segments, each of the same length, A. It will also be convenient

to make the following definitions:

For i = 1 to n,

x. = (i-l)zl,
l

Yi ------Y(Xi)' @i -= _(xi)' M = M(xi), V i m

and for x.x< x < xi+ I:

EI. -- El(x) and
l

GA. -- GA(x);
l

V(xi), and qi -- q(xi),

als o,

S. -----
1

Y_ I

M. I

V. 1

Using the above definitions, Equation (62) may be re-written as

where

Si+ = T. S. +R.i l l 1

m

m

1 A .ZEIi

zlz
El. ZEI.

I l

l zl

(63)
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,and

Ri = qi

A4 Az
24EI. 2GA.

l 1

A 3

6EI.
l

A z

Z

D

Where i= 1 at the extreme left end of the beam, the "state", S 2, at the right

end of the first segment may be written in terms of the left end boundary

conditions, SI, as

S z = T 1 S 1 + R 1 •

Similarly,

S 3 = T 2 S 2 + IA2 = T 2 T 1 S 1 + T 2 R 1 + I%2 •

In general, then,

s o that

S i = C i S 1 + E i ,

Si+ 1 = T i C i S 1 + T i E i + R i

(64)

A cc ordingly,

E. are
l

the recursion relations for the 4x4 matrix C. and the vector
l

Ci+ 1 = T i C i and

Ei+ 1 = T.1 E.1 + lq..1 "

(65)

(66)

The foregoing equations provide a straightforward basis for calculations

C n and En, so that the relation between the boundary conditions at the

left end, S I, the boundary conditions at the right end, Sn, and the applied

loading field may be written as:

S n = C nS 1 + En (67)
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As boundary conditions, the values of the following quantities must be

prescribed (not necessarily zero):

e At the left end, either Y1 or V I, and either

_i or M 1•

• At the right end, either Yn or V n, and

either _n or M n.

Since C and E are known, Equation (67) becomes a set of four linear
n n

equations in the four unknown boundary conditions once the four known

boundary conditions have been stated.

The program is set up to solve Equation (67) for the unknown

boundary conditions for any possible set of edge conditions. Once the

state, S1, at the left edge has been evaluated in this way, Equation (63)

may be used to calculate the state at all interior points in the beam.
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3.2 Modeling

3.2.1 Beam Selection and Choice of Displacement Functions

Selection of the number of beams and their end-point locations is closely

related to the choice of beam displacement functions. For example, in a parti-

cular problem one might achieve equally accurate solutions by either (I) using

a small number of beams and a large number of complicated displacement

functions for each beam, or (2) using a larger number of beams and only a

few displacement functions for each beam. In general, the latter approach

appears to be more appropriate; especially if the stiffness properties of the

vehicle vary drastically. The two approaches usually involve about the same

number of degrees of freedom, hence about the same computer execution time.

Another consideration is that the present program set-up allows external

support springs (translational and/or rotational) only at the ends of beams,

Usually, the governing factor in the selection of beam end point locations

is the vehicle stiffness distribution. Interior spans of beams should not contain

zones which are very weak in shear or bending relative to adjacent parts of

the beam--that is, the stiffness properties of a given beam should not vary

drastically. Otherwise, the static displacement functions calculated by the

program for such beams will not be capable of describing accurately the

dynamic behavior of that part ef the system--hence the calculated vehicle
I

frequencies may be significantly too high.

In all of the examples presented in Appendix A, the displacement functions

used are "static displacement functions" generated internally by the program.

The set most commonly used is:

@ For each interior beam, three functions, each corresponding to a

particular loading of the beam with pinned-pinned boundary condi-

tions: (i) moment applied at one end, (2) moment applied at the

other e.nd, and (3) lateral distributed loading proportional to the

beam's mass distribution.
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For the end beams, the above three pinned-pinned static functions
are used, except where the end is free, in which case the last func-
tion mentioned above is replaced by a cantilever function with
lateral loading proportional to beam mass intensity.

These "standard" sets of displacement functions are illustrated on

Figure 3- 3.

The configuration of the program is such that with only a few minor

alterations in the coding, virtually any static displacement function that one

might wish to use can be internally generated (see the discussion in Section

3.1.3). Also, it is easy to. provide for reading in displacement function data

generated externally. However, as may be seen in the results presented in

Appendix A, the simple "standard" set of displacement functions described

above works quite well, provided that the locations of the beam end points

are well-selected.

3.2.2 Inter stages

Normally the interstage stiffness matrices (K i in Section Z.4.Z) may

be calculated by shell theory, finite element methods, etc.; or perhaps they

might be known from full-scale or model tests.

Also, one may wish to rigidly butt together the ends of two beams for

various modeling purposes. In order to do this a zero-length interstage, as

discussed in Section Z.4.2, may b_employed. In this case, relatively large

moment-rotational stiffness constants must be used; however, care must be

exercised not to select numbers so large that serious arithmetic round-off

errors are introduced into the solution. Normally, a good choice of such

constants is approximately 10 3 0 4or 1 times a representative value of beam

bending stiffness (EI adjacent to the interstage) divided by the length of one

of the connected beams. If the constant so selected is too small, it will be

evident in the calculated mode shapes. If it is too large, numerical inaccu-

racies, which will be reflected in the program error checks, will appear.
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tlCii
ii/_)il

I1-1_--_,II

Types of Static Displacement Functions

Functions

Used

beam 3

beam 2

beam I

"A", "B", "C"

"A", "B", "C"

Functions

'JAil,"B"° "E" I

I

"A", "B"° i'Di' "A",

Free -Free Cantilevered

Functions

Used

"A"° "B", "C"

iIlli, nBli I llCii

"A", "B", "C"

"B", "C"

Pinned- Pinned

"A", "B". "C"

iiAil, liBll ' llCll

i'A", "B", liCi'

i

Figure 3-3 - Standard Beam Displacement Functions Used in the Program
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In the case of free-free vehicles, a common symptom of arithmetic

round-off difficulties is obvious error in the rigid body modes. Some round-

off error is always present, of course, so that the frequencies calculated for

the rigid body modes will not be exactly zero; for example they may be typically

I/I00 or i/i000 of the lowest elastic frequency for a large complicated vehicle.

However, when comparatively large frequencies are calculated for these modes,

the trouble is usually due to an unreasonably large value of some spring con-

stant having been arbitrarily chosen.

Another possible source of round-off error is the use of extremely

short non-zero length interstages where a zero-length interstage is more

appropriate for modeling purposes. Care should be exercised in modeling

the interstages to avoid the possibility of this difficulty. Normally, if the

interstage is at least i/i00 the length of the shortest attached beam, no

accuracy problem will arise.

3.2.3 External Support Springs

External support springs which, as discussed in Section 2.4.4, are

allowed at the ends of any or all of the beams comprising the vehicle may,

if inappropriately chosen, result in substantial round-off errors. Where E1

is the maximum value of bending stiffness occurring throughout the vehicle

and L is the vehicle length, one should normally not use values of lateral

support spring constants exceeding approximately 105xEI/L 3, nor values

of rotational spring constants..exceeding about 104x EI/L when employing

such springs to approximate pinned, guided, or fixed boundary conditions.

Spring constants in the neighborhood of those values effectively suppress

lateral displacement and rotation, respectively, for the lower vehicle modes.

If an error iS inadvertently made in choosing the values of such spring

constants, it is normally immediately evident in the calculated results.
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3.3 User's Manual

3.3.1 Input

All problem definition data is input on data cards (FORMAT described

below) except spring constant data which is input through a BLOCK DATA

sub routine.

Data Cards

The first three data cards contain general data for the system. The

remainder of the cards, which contain beam definition data, are assembled

in data groups - a group for each beam in the system.

The format for the first three cards is given below.

Card No. Symbol Format Card Column

1 TITLE 1ZA6 1-72

2 OPTION (I) 16 I-6

OPTION (2) 16 7-12

OPTION (3) I6 13-18

OPTION (4) I6 19-24

OPTION (5) I6 25-30

OPTION (6) I6 31-36

3 N 13 1-3

h
REF (i) E12.8 4-15

The symbols appearing on the first three cards are defined below

TITLE:
I

OPTION (i): = 1

=0

OPTION (Z): = i

BCD Problem description (Veh. no., Date, etc.)

Rotary inertia is included.

Rotary inertia is neglected.

Displacement functions and associated arrays
(shear angle, etc.) are printed out

= 0 Arrays not printed out
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OPTION (3)

OPTION (4)

OPTION (5)

OPTION (6)

N :

REF(i)

1 Shear deflections are included

0 Shear deflections are neglected

Not operational

Not operational

K K is the number of modes to be plotted by

the SC-40Z0 plotter. If N = 0 the plot routine

(GRAPH) will not be called.

Number of beams

Vehicle reference location (normally 0. ). This

value is used for plotting purposes and in calcu-

lating distance to CG.

A description of the cards which compose a beam data group is given

below. The group defining the ith beam will be discussed.

Card

Card No. Symbol Format Column

Ii NP(I) 16 i -6

NF(I) I6 7- 1Z

NMP(I) 16 13- 18

NIP(I) I6 19-24

NEI(I) I6 25-30

NGA(I) I6 31-36

IZ BL(I) E12.8 l-iZ

SL(1) E12.8 13-24

BM(I) / EIZ.8 25-36

BD(I) r E12.8 37-48

The symbols appearing on the first two cards of the data group for

the ith beam are defined below.

NP(1)

NF(1)

No. of stations for purposes of numerical integration

and plotting

No. of displacement functions (Ni) (the same number
in both principal directions)
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NMP(I)

NIP(I)

N .I(1)

NGA(I)

BL(I)

SL(I)

BM(I)

BD(I)

No. of mass input points (2 x no. of mass data pairs)

No. of mass moment of inertia input points

No. of bending stiffness input points

No. of shear stiffness input points

Beam length (Li)

Interstage length (_i)

Branch beam mass (mi)

Branch beam length (di)

The DIMENSION statements presently used in the program require

that the following limitations be observed:

N _< 12,

For any I,

NP(I) 4 200, NF(I) <__ 4,

NMP(I) < 500, NIP(I) <_ 500,

NEI(I) < 500, NGA(I) <_ 500.

Also,

i
N

ENMP(I) < 900,

I=l

N

E NIP(I)

I=l"

900,

N N

E N_I(1) < 900' E

I= 1 I= 1

NGA(I) <- 900.

The remainder of the cards of a beam data group contain the beam

mass, inertia and stiffness distribution data. This data is input as a set

of data pairs for each beam property function. Each data pair consists
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of a position coordinate (origin at lower end of beam) and the corresponding

magnitude of the function.

A listing of a sample set of input cards which constitute a data group

for a typical beam (Figure 3-4) is presented below.

1:55 3 1 o 13 c-_ _:t

;-:'0 4-02 ;20 +01 ,:z4o +o.J i.% +Ol

z._ +O z, 0 .-:-c, i _b " .-eoz_ 14 +0;" 6

i4 +O,2 4 +04 r.'0 +O,: 4 ÷04

2 +07 e., +() i .'-t -_O.d i a 4-02: .-3

!4 _-0P 2 +©?' 2() 40/ 2 +077

L4 -_O0 6 -i-©l 10 +IC, 14 _0, _} lO

7 +,:_V r:_ +;} i ,-_ ..,-(.)'7 i_ +O/-' ,_t

+Oa

+ 02:'

+I0

0 '7

In the above list, the first card specifies NP = I00, NF = 3, NMP = i0,

NIP = I0, NEI = 8, NGA = 8. The second card specifies BL = 20.0, SL = Z. 0,

BM = 240.00, BD = 1.5. The next two cards specify the mass distribution,

the next two the cross-section mass mount data, the next two the bending

stiffness, and the last two the shear stiffness.

1.0

.8

El x 109

GA x 107

I MP x 104 i
.4

.2

IP x i0 z

I I i I
00 4 8 IZ 16

Figure 3-4 - Typical Beam Properties

gO
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Block Data

The following quantities are input through block data.

variable used in Section Z is listed parenthetically.

SK' s

SKB's

interstage spring constants

branch beam spring constants

SSL 1 lateral support springs (left end-dir 1)

SSLZ lateral support springs (left end-dir 2)

SSRI lateral support springs (right end-dir I)

SSR2 lateral support springs (right end-dir 2)

RSLI rotational support springs (left end-dir i)

RSLZ rotational support springs (left end-dir 2)

RSRI

RSR2

rotational support springs (right end-dir I)

rotational support springs (right end-dir 2)

The corresponding

\ fsif

\ _s if

(krl 
\ _sil

(kr2 
\ _si/

r si/

r sil

rsi]

rsi/

Only the non-zero slSring constant values need be input. A sample

BLOCK DATA input appears in the program listing (Appendix B).
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3.3.2 Output

The program output is in two parts:

a. Printed output

b. SC-4020 plotted output.

Printed Output:

Q Problem Definition Data

The input data is printed out, including the beam property arrays

containing the interpolated values. The displacement functions and associated

functions for each beam may be printed out (OPTION(Z)). If these arrays

are not printed, only the beam boundary conditions used in the static analysis

are printed out.

e Intermediate Computed Terms, used for construction of the

"mass" matrix and "stiffness" matrix.

The quantities are identified in the output by their FORTRAN variable

names. A table is presented below showing the correlation between the

FORTRAN variables and the symbols used in the formulation (Section 2.4).

BW M

BJ I z
R1 R( i)

Rz R(z)

Y1 Z(1)

YZ r

YZl SZ(1)

YZZ fZ(Z)

YIPL [Z(1)(X)]x=0

B-Z0
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YZPL [Z (2)(x)] x=0

Y1PR [Z (1)(X)]x=L

YZPR [Z (2)(X)]x= L

Ol G

Gz o (z)

BYZ1 _p(1)

BYZZ _ff(2)

o Kinetic and Potential Energy Coefficient Arrays.

These and other arrays are identified in the output by English text

headings.

o System Frequencies and Eigenvectors.

The system eigenvectors are printed out in an unnormalized matrix

form and in a normalized tabular form along with the natural frequency and

generalized mass for each mode.

o Solution Accuracy Checks.

Two matrix solution accuracy checks are included in the output: (1)

an eigenvector orthogonality check, which gives an indication of the accuracy

of the eigenproblem solution (for diagonal elements of unity, off-diagonal

terms should be of the order of l0 -6 or smaller), (2) a normalized error

matrix which represents the right side of Equation (4) (ideally zero) upon

substitution of the system eigenvalues and eigenvectors computed by the

program. Th_ elements of this array are typically l0 "3 or smaller.

Note that this type of solution accuracy check represents a sufficient

but not necessary condition for judging the accuracy of the solution.
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Plotted Output:

The SC-40Z0 plots contain both problem definition data and solution

information. For each beam, the distributed property data (mass distribution,

bending stiffness, etc.) is plotted in both the minimal input form and in the

interpolated form generated by the program for use in calculating various

integrals. The minimal input form of such data is represented by the piece-

wise continuous straight lines appearing on the plots, and the interpolated

values are shown as "points." Also included are plots of the sets of lateral

displacement functions used to represent the deformation of each beam.

The solution data plots consist of projections of each vehicle mode shape

onto the pitch and yaw planes.
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Section 4

RECOMMENDED ADDITIONAL DEVELOPMENTS

While the program in its present configuration provides a basis for

solving a wide class of problems, there are several additional develop-

ments which could be incorporated to expand the program's usefulness

greatly. They are:

0

0

0

Q

Torsion. By inserting as additional coordinates the angles of twist

(roll) of the ends of the individual beams comprising the vehicle,

provision could be made for taking into account the effects of

bending-torsion coupling in interstages (such as the Apollo Com-

mand Module-Service Module interstage). Internally-calculated

quasi-static twist functions would be used for each beam and the

effects of off-center mass placement accounted for.

Lateral Propellant Slosh. Lateral propellant slosh effects may be

modeled using the usual mass-spring mechanical analogy. One

significant advantage of having the capability of doing this is to

permit closer verification of mathematical models with dynamic

test stand and model test results. This is desirable regardless of

whether or not lateral slosh modes are employed in analysis of

flight vehicle stability, response, etc.

Internal Stress Resultants. Moment and shear distributions (and

twisting moment, if torsion is included) should be calculated and

plotted.

Automatic Error Analyses. Further solution accuracy checks should
be incorporated to check for the occurrence of significant round-off

error, and to prominently flag any such error in the output.

PrJpellant Mass Distribution. Provision should be incorporated

for automatic calculation of propellant levels, propellant mass

distribution, etc., for arbitrary flight times.

.Displacement Functions. Further study should be made of beam

displacement functions. As noted in the present report, static

displacement functions work quite well if the internal points of

subdivision into "beams" and interstages are well-chosen. How-

ever, several other techniques appear quite attractive. For example,

4-1
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one could initially use static displacement functions to calculate

a vehicle mode, then use a "static loading" based on this vehicle
mode and the mass distribution to calculate a new additional set

of displacement functions which would then be used in a second

analysis, and so on until convergence is observed. This would

have to be done for each vehicle mode separately; however,

since the calculations involved require only a few seconds at

each such step, there appears to be no problem of excessive

expense in terms of computer execution time.
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PROGRAM RESULTS

The results of ten executions of the program are presented and summarized

in this appendix. These are only a small fraction of the test cases executed for

various purposes during the course of program development. Briefly, these

problems are:

Problem No.

l

Z

3

4

5

6

7

8

10

• Uniform simple free-free beam

A non-symmetrical problem involving non-planar
modes

SA-Z0ZD upper stages (free-free)

SA-D6 upper stages (cantilevered)

SA-501, free-free, 4-beam model

SA-501, free-free, 6-beam model

SA-501, free-free, S-II/S-IVB interstage constants

evaluated using Timoshenko beam theory

SA-501, free-free, S-II/S-IVB interstage constants
evaluated using shell theory

SA-501, cantilevered, S-II/S-IVB interstage constants

evaluated using Timoshenko beam theory

SA-501, cantilevered, S-II/S-IVB interstage constants

evaluated using shell theory

Problem Nos. 3 through I0 all involve rotationally symmetrical vehicles.

Accordingly, the program (expecting a completely general non-symmetrical

vehicle in each case) always calculated pairs of modes (one in the pitch plane,

one in yaw) at identical frequencies. In presenting these solutions, one mem-

ber of each such pair is deleted for brevity.

On the beam property plots in the first three problems, Ib-sec-in. units,

rather than the inks units indicated, apply.

A-i
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PROBLEM NO. 1

DESCRIPTION: A uniform dually-symmetrical free-free beam modeled as

five beam segments, each of equal length. Three displace-

ment functions (standard set discussed in Section 3.2.1)
were used for each beam segment. Rotary inertia and

shear were neglected. In the table below, the results of

the analysis are summarized and compared with the exact
free-free uniform beam solutions.

Since the beam is symmetrical with equal properties in

both planes, only one set of solution_ is shgwn. The beam
is 500 inches long with El = 5 x 10 vlb/in, z and mass per
unit length = .00259 lb-secZ/in, z

SUMMARY OF

RESULTS: Mode

1

Z

3

4

5

Calculated Exact

Frequency (cps) Frequency

.626 .626

1.725 1.725

3.384 3.382

5.611 5.590

8.382 8.351

A-I-I
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PROBLEM NO. 2

DESCRIPTION:

SUMMARY OF

RESULTS:

Same as Problem No. 1, except that the bending stiffness in
the second principal direction for each beam segment was
doubled (EI 2 = 10 x 106 lb/in. Z') and the first beam segment

was rotated such that its principal axes were inclined at an
angle of 30 ° with the principal axes of the other four beams.

It is interesting to compare these results with those of
Problem No. I.

Mode
Calculated

Frequency (cps)

1

2

3

4

5

6

7

8

9

10

_626

.883

1.733

2.414

3.418

4.680

5.713

7.691

8.621

11.430
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PROBLEM NO. 3

DESCRIPTION: SA-ZOZD upper stages (free-free). This symmetrical vehicle

was modeled as seven beams, each butted together with zero-

length interstages. The interstage moment-rotation spring

constants for the zero-length interstages were large (i.e.,

about 4 orders of magnitude larger than characteristic EI/L

terms), so that the vehicle was in effect modeled as a con-

tinuous Timoshenko beam. The standard set of displacement

functions, as described in Section 3.2.1, was used so that the

model involved 56 degrees of freedom, 28 in each plane. Since

the program computed a sequence of "identical" pairs of

modes (one in the pitch plane, one in the yaw), only one mem-

ber of each such pair is included here. The purpose of this

analysis was to compare the solution obtained with this (in

effect/ Z8-degree-of-freedom analysis with a very nearly

exact _ solution of the same Timoshenko beam analysis cal-

culated by the NA_A-Stodola program (Reference 2). The

results are summarized below. The figures listed parentheti-

cally are those calculated by the NASA.-Stodola program.

SUMMARY OF

RESULTS: Mode Frequency (cps) Generalized Mass (lb-secZ/in.)

1 z.47 (z.44) 8.14 (s.18)

Z 4.46 (4.35) 9.Z4 (9.68)

3 7.04 (6.9Z) 25.66 (22.06)

4 11.47 (11.26) 24.89 (27.85)

5 15.75 (--) 8.4z (--)

*By "exact," we mean here (and in similar cases discussed later)

"exact solutions to the finite representation of the Timoshenko

beam problem, rather than the exact solution to the continuum

problem approximated by the finite model.
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PROBLEM NO. 4

DESCRIPTION: SA-D6 upper stages (cantilevered). This symmetrical vehicle

is modeled as five beams, each, in effect, butted rigidly to-
gether as described in Problem No. 3. As in Problem No. 3,
the purpose of this analysis was to compare the results of the
analysis of a highly non-uniform symmetrical beam with the
nearly exact results of the same problem executed by the
NASA-Stodola program. In both programs, the detailed mathe-

matical models (e.g., the locations of the 227 "station"

boundaries used in the numerical integrations, etc.) are

essentially identical, so that the differences in the results
are due to the fact that the present analysis involves only
21 degrees of freedom compared to 554 degrees of freedom
(227 displacements and 227 rotations) in the Stodola program.

In the table of results presented below, the results of the

NASA-Stodola program are listed parenthetically. It is

evident that the consequences of the artificial restraints

introduced, in effect, by the reduction from 554 to Z1 degrees
of freedom is slight.

SUMM.A/% Y OF

RESULTS: Mode Frequency (cps) Generalized Mass (kg)

1 l.sss (1.584) zs07 (z614)

z 3.93 (3.87) is0s (iz6z)

3 6.45 (6.40) 4376 (4906)

4 14.66 (- -) (- - )
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PROBLEM NO. 5

DESCRIPTION: Unfueled SA-501 (free-free). This rotationally symmetrical

vehicle is modeled as four tandem Timoshenko beams rigidly

butted together as in the two preceding problems. The results

obtained in this analysis are shown below with the corresponding

results of the NASA-Stodola program listed parenthetically.

SUMMARY OF

RESULTS: Mode Frequency (cps) Oeneralized Mass (kg)

1 1.583 (1.558) 4425 (4242)

2 Z.65 (2.59) Z330 (Z393)

3 5.04 (4.84) 8576 (10,027)

4 8.51 (7.99) - - - (9067)

\
\
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PROBLEM NO. 6

DESCRIPTION: Unfueled SA-501 (free-free). This is the same vehicle

analyzed in Problem No. 5, except that in this case, it
is modeled as six beams rather than four. As before,

the NASA-Stodola program results are listed parenthet-
ically in the summary of results presented below. Com-
parison of these results with those of Problem No. 5 indi-

cates a typical improvement in solution accuracy associated
with increasing the number of beams used in the model.

SUMhiA/_ Y OF

I_ESULTS: Mode Frequency (cps) Generalized Mass (kg)

1 1.577 (1.558) 4471 (4Z4Z)

Z Z.65 (2.59) Z3Z0 (2393)

3 4.95 (4.84) 8999 (10,027)

4 8.41 (7.99) - - (9067)
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LMSC/HREC A783589

DESCRIPTION:

PROBLEM NO. 7

Unfueled SA-501 (free-free). This analysis employs exactly

the same mathematical model as Problem No. 6 except that

the S-II/S-IVB interstage (which was modele4 as one of the

six Timoshenko beams in Problem No. 6) is, in this case,

modeled as a massless interstage of the type discussed in

Section 2.4.2. Accordingly, the present model contains only

five beams. The (quasi-static) stiffness matrix characterizing

the S-II/S-IVB interstage was calculated using Timoshenko

beam theory. As before, the NASA-Stodola program results

are listed parenthetically with the summary of results given

below.

SUMMARY OF

RESULTS: Mode Frequency (cps) Generalized Mass (kg)

1 1.573 (1.558) 4506 (4242)

2 2.65 (2.59) 2310 (2393)

3 4.93 (4.84) 9255 (10,027)

4 8.21 (7.99) - - (9067)

J

A-7-1



LMSC/HREC A783589

Ct _&

k 4

r- _

_. 1 L _

f! =fi
t:

t2 r-

I-
|_ ,_

_ ¢,_ . ¢ N_,:TGNS )X4._ g LE.NC, TH = 4Z.7_ N

_'--_1----' ' ' I ' ' _-_-f ' ' ' ' I ' ' ' ' I ' ' '"""-I _ ' ' ' I 'J J i _ _"-';--F

C A _- _ "'_.... _ / j_._.._.....

T N } _ ..... "-. J ""- _ "'-... / .-"

: _ ! -_ .......
o L i-

N T

°'"°.o.. _ _ _ _

-_ ',, i , , , ,=, , ,_-_-,-,, ,-L'_._,.. _ *-__ I :, :, I : ._

LOCAL C_INATE STATION (KZT_RS)

VC_CL_ R:rcR_¢_

A-7-3



T_,mSC/HS_SC A783559

.J

_b

4

f..--

l-
t-.

!-

I-

_LL

L
.L

e

k
°L

I

_,,,,,,,,,,,.,,,,,.,..,.,.,..,-,_i,,.,.r:. .......,.,,*,i .... _,,. .... :!
l l .... .|..'" I J

: . t- . ............... -J

p L " """ "";- .."" -I

c z __ .... I
" L •"'_" "" -I

; ..'° ..
F" D _- -'"

A
¢

N
T

P

L
0

!

T
S

U

r

-_ t'A Ir; oi_ . 67.fi_

g* _. -" 1; 4 5 _ 7 _ 9

L¢,.C,_L COC,_|NAT_. STATION (14;'T_R$)

/_.[i t,-.i,; °

10 "_t ".._ ;3 "-; t$

F-

A-7-5



LMSC/HP_EC A783559

..5

-F-

"V t
I-

i_:L
GI- _*-

P-k
&F__ E-

L-

.Lik

N
O

S

A
A

L
P

!

Z

D
U
N

A
¢

N
0'

!
L

O
N

T
I

U

0

V,Crt:CL_ £ZF-';.Z_;_C

-_TA T;@i4 m _3.&$

.... l; i i iii ii ii 1 11 lil ii iii i i ill _i iii i i lli ii i["1 1 _ 1 l .... I .... |

i- I
!- -i

P- ' -i
{,, g

-_ .....'2""_i

_- ....-7.-"--- .......;--/

"li ' ' _ ' l f ' t I I l I I i f T°'l.l,l_-t / . I.l..'.''l--_'4".,_, f! ' l I I i ',._--._ I I , I .... I ' ' t

& i _ 3 4 S G 1' _ g _0 t; 12

LO_AL CO0,_i_AT£ STATION (I.;r'TCRSI

I-

A-7-7



LMSC/H_<EC AV83S89

_J

! i i :

i

i

i

A-7-9



L_SC/HP_EC A783589

_J

¢

0

0

R

D

I

N

r

I

P!TCH

i

iiii

t
I
i

i i i
o

; t 1 ! i ii t

' " • _ i i I ,----iit _ i
I !' ! I i ! i : ; !1 i

'' ' ! i I

I

._-7-i I



LMSC/HREC A783589

PROBLEM NO. 8

DESCRIPTION: Unfueled SA-501 (free-free). This analysis is identical to

the five-beam analysis of Problem No. 7, except that the

S-II/S-IVB interstage stiffness matrix was calculated using

the Lockheed digital program for static analysis of arbitrary

orthotropic linear shells (Reference 3 ). It is interesting to

note that the proportions of this conical interstage are such

that the sign of the moment-displacement (and force-rotation)

stiffness constant is opposite from that of the corresponding

quantity as computed using the Timoshenko beam postulates,

and of similar magnitude in absolute value. Accordingly, it

is not surprising to find that the results of this analysis differ

appreciably from those of Problem No. 7. Again, the

NASA-Stodola results for the empty SA-501 are listed

parenthetically in the summary presented below.

SUMMARY OF

RESULTS:
Mode Frequency (cps) Generalized Mass (kg)

1 1.557 (1.558) 4546 (4242)

Z 2.66 (2.59) 2285 (2393)

3 4.78 (4.8#) 10,891 (10,027)

4 7.80 (7.99) -- (9067)
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PROBLEM NO. 9

DESCIAIPTION: Fully-fueled SA-501 (cantilevered). This rotationally
symmetrical vehicle is modeled as six beams. All of
the interstages are effectively rigid and of zero length,
except for the one representing the conical interstage

connecting the S-II and S-IVB. For this interstage, the

same flexibility constants that were used in Problem

No. 7 are used (i.e., those calculated using quasi-static

Timoshenko beam theory). The data listed parenthetically

in the solution summary is again the result of an execution

of the NAS__-Stodola program in which the vehicle was

modeled as a single Timoshenko beam (no interstages).

The remarkable agreement between the results reflects

the validity of the "quasi-static" treatment of the inter-

stage as well as the adequacy of the approximations of

the energy method of solution.

SUMMA/_Y OF

P,ESULTS: Mode Frequency (cps) .Generalized Mass (kg)

1 .323 (.321) 107,400 (107,839)

2 .907 (.901) Z0,811 (20,409)

3 1.595 (1.583) 6,450 (6,201)

4 z.46 (z.4z) 3,014 (3,04z)

A-9-1



LMS C/HP_ .m,C A783589

i

r
,i

I

T-

I
.L
I

,L

i:

Is
z_
r-

0L__

4 t_., _ - (&I:.O3_J,'43/'.:-'_T[;,IX_.O 4

I

iXt

),!

L-

t:
L

oL

I
i

L[,NGTH : 37._. H

i'_*? .- : 52

!
I

.

i •

i
i: : . 1,,,I . , I,, I r,l:':l:,i_:l,,_l:l,,I,,_l_l:,_l_'

I

i

I

N

O

R

14
H

A
A

L
P

!
C

Z

E
F"

D
U

N

C
_4

T
P

!
L

O
!

N
T

$
U

D

!=_';l:,,I,=ll_,,l_.=l,_;I,,_lhi._.t.,.,-_'l_==l:_-_.l ..... ,.t.:'.:.l,,.i.:,i .,i .,i

,,°*'* ****-*,,°%,,,
° °**

,°,* ,,°
• °• .• •

_. ,o
i ° ".

o°_"

_{7. ""'"

V=_CL_ _ErE_C_C_

=

i
t

q
t

,!
i

"". -I

'..-!

/ ]

20 22 24 26 . 2_ ,_0 3,2 3,4 7,¢,

LOCAL COOROINATE STATION (H_TERS|

m
i

.A-9-3



LMSC/Hi_EC A783589

\

N

0

H
H

A

L
P

Z

r'

U

I,I
T

P

L
O

!
N

T
e.

U

C:

",,,,i,,l_l_;i,i;.ii i;il ,...' .....: :"t"_'"'":"- _ ;: _ I'_':':'l':'""':'-l.._ ' _ I_ ' ' '1 ' r _ : I _ ' ' I : 1
.°°ooO° ...... °°°°..o0 -

40.0o.°o.°'°

.o.°°°°°

.0°
°.."

.°

- .2"

,_ °.°

ci-'"

o_ | T

!

°%

"''... i

VCHZCLE I_r_. ;.-- NC _

t

_3 1 2 3 4 5 6 7 8 9

LOCAL CO,3RDINAT_" STATTON (H."TER$]

10 it 12 1:5 t_ ",,_.

f

i

A-9-5



,_iviS"C/_-_R.=C A783 589

A-9-7



LMSC/i-IREC ._.783589

__J

y_,_

: i

........................ :.......; _2........2--:-.

i

..... ._= ?.....
i')

D

A

T

g

T

T

I

i

-I

i

' i

: i i :

°.__.--, m

' ' i i i

--_- - °__ °- ...... ,

_. 2---. .... _.--,

'! ,,

--i-i-:
____'.. .__

i

,ii

_-!T_H

r?- .... _-, .............. " ....... " " "_'- " T r - : " "

I\: i i ; i i _ i

I ' i ! _

i i :\! ' ) :

4_

t

_ . , ........ + ...

-I 0

NORHkLIZrD RgLATIVE k_PLITUDE

. i i

' , i

i

i i ; i i i , i

! i , ! ; ; i

'. ; , i I[: i i ! I
...................... :_'...................: ; -2__:__;_-:--

i I ; _ i i
: ! i

i: ;!!'ii

...... T'--T ....
,_ i _

i;;_ 'iii

: : i ! , i !
| _ |, i i

! I i i ;

, : I i i _ 1

, i i

Frequency = 0.3Z3

;

t

A=9-9



I i

LMSC/HIZEC A?835S9

_J

y_'_

i

r i ,

Frequency = 1.59

8o

Go

4o

2o

PITCH

- "--4--:- "-- --,--'--i_

i i , i i

i
i ! i _' ;! ! i ! _ _ •

, , , _----:_i :--:-- --_--; .......
i i i i ! i :

i i : i i i , _ '

i____._ , ,.] ;--'- t ............ i: ' [ i i :I ii ' ....i ill /: , : : ,

' ' i i : ! ] ! i :

: i

i! ,i! i ,
______._____._ ' +___ , : ,

! i t , !I :: ! ! _ ; i ! ....

! _ i ' : _1 " ! r

,!!!: '
o

NORMALZZED RELAT_V_ ANPL|TUDE

i

X-9-11



LMSC/H_EC A783559

0

I

A

T

r

r

A

Y

I

O

Frequency = 3.30

zo

A-9-13



LMSC/HREC A783589

PROBLEM NO. 10

DESCRIPTION: Fully-fueled SA-501 (cantilevered). This problem is identical

to Problem No. 9 except that the S-II/S-IVB interstage stiff-
ness constants are the same as those used in Problem No. 8

(i.e., calculated using linear orthotropic shell theory). The

same Stodola program results listed with the solution sum-

mary of Problem No. 9 are again given below parenthetically.

SUMMARY OF

RESULTS: Mode Frequency (cps) Generalized Mass (kg)

1 .324 (.321) 108,920 (107,839)

Z .915 (.901) 19,510 (20,409)

3 1.541 (1.583) 7,177 (6,201)

4 2.49 (2.42) 3,099 (3,04Z)

I,
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APPENDIX B

PROGRAM LISTING AND SAMPLE PRINTED OUTPUT

\



L_SC

PIA;N - EF_ SgJRCE STATEMENT - l_(S) -

L2/15166

CBMN_N/N|SC/ Nt UL(121t SLfl2|t NPII2), NF|I2), N2(12|1 PNUII2)e

B_ll2|o fiDll2), _PTI_N(12)t TITLE(12), REF(121,

• NMP(121, _lPl2_)l NEI(Z_), _GAI2_), ISL(12)T IBB(12),

• NT2P_ NT_Pe _T_I, _T_ _TT, NTP. TV_t X_C

COMM0_/[NTGRLI Bd(L21_fiJ(121_ _L(121, _2(L211YI|LZ,_I,Y2(12_I,

• YZlll2t41,YZ2(12t4)tBYZl(12e_e_)tBYZ2(12,_t_)B

£_M_/SP_I_/ SSLI(12)_ SS_I(IZ), SSL2112)t SSK2(12),

• RSLII12), RS_l(12), RSL2|I2|t RS_2C12)_

INrE_E_ _P_I_N

lO0 _E_I_D !

_IND 3

CALL INPU_

_ALL _m_P

CaLL MAIA_(IND)

IFIIND°EQ.I) Ga T_ lO0

CALL CLVT60(_TI,;_D2)

9_ |F(_PTI_NI6)oEQ._I GB T_ 130

CALL GAAPH_ND2,2)

Gg T_ LOO

END

3

12

16

L#SC

O#a; - EFN SDJRCE STATEMENT - |FMiS) -

$UBRJU[|NE _UTMATKAIIM&X)

DIMENS|BN &160160l

L _ IMaXlIO

41_-q

DI 20D KmltL

J2mJl*9

IF(K.EQ.L) J_=IMAX

EO0 FB_qATIIHDI/ 9X_|3(2X_7_L_HNII2_IH))I

_RZTE(611SO)

DI _00 Igl_,IMAX

2DO _RITE(6t3DOI ItlACh.J)_JIJi,-J2)

30D FB_A_ISH RB_II2_I_)IIXtlPI3EI2o_)

RETURN

ENO

12/15166

_MATO019

BTMTO020

OHATO03_

BMAT_3¢O

BMATD05O

J_ATO060

_MAT_07_

_MAT_OgD

g_ATOL_3

_MATOII3

_MAT_I2_

gMAT01_

gMATDIS_

BM_T_lbO

_MATOI?3

gMATOIS_



100

200

._OO

_OG

LN$C

SU_RHUTINE REC_AT(A,]X,IY,[XX,lYy}

DZMENS|_N A([XXtlYY|

L']YII_

IFIIIOoL).LTol¥} L'L_1

Jl"-?

U_ 300 K'I*L

JI,Jl_10

JZ_JI_9

IF(K.EQ.L) JE'IY

WR[rE|6tI00) (JtJ'JI,J2!

FBRMAT(LHO//wgX,IO(ZXe?H_LJMN(12,1_))]

NRIIEI6.203)

F_RMAT_IH !

O_ 300 I=_[X

WRITE(_03) I.IA(],J),J-JltJ2)

_R_ATISH _gW([Z,IH)_IX01P13E12._I

RETURN

E_D

|2115166

RMATO0|_

_mAr0023

_MATC_33

RNAT_

RMATOO5_

_AT0093

_Ar0113

R_AT012_

_AT013_

_AT_153

R_AT016_

R_ATOI?3

bq$_

BDA; - EFM SaJ_CE STATEMENT - |FM(S) -

_kg2K D_T&

_MMBNISPRI_G/ SSLI(LZ)t $$;1(12), SSL2(12)* SSAZ(12),

• _SL1(|Z)t qS_|(L2). RSLZ(12)_ qSAZ(LZ),

$K(12,_,_)t $K_(IZ,2oZ)

• qP 193_)t ]P(IO3OJ_ EI_IO00), _A(lOOO)t

Y(Zb_lt YS(Z6_O), Z(2_3))_ YY(Zb03),

FqPt F|P_ FE|, FG_

DATA SK,S_B,$SL|tSSR1,SSL2tSS_E,_SLI,RSRI_RSL2t_$_2 /]3_*0.0/,

SK_(3tl,|)t SKB(3,Z,2) /2BT. ZSES/I

• $K(l,lw|)_ $_(|tZtZ)* SK(3tltllB SK_3_2t2|/Ze|.EI3_2o|oEIZI,

SK(_,I_IIt $Kl_lLtZl. SK(_,Et21/o_?IISEg_°,S88?_ES_.2_836Eg/t



LNSC 121X5166

_UBa_UrlNE INPUT

Ce_N/MISCI _o BL(12), SL(12), _P(L2|, NF(12)o _2112)t P_U(12),

8qllZI. BDIIZ|D OPTI_I|Z)t TITLE(X2), REF(X2),

• NT2P, _r_Po _T31t :4T8o _Ttt _TP, TV_, XMC

C_M_ISHAPE_/ _PI(900), IP1(930), ElllgO0), _AIIgO0).

MP tgo0), IPlI_O0), EI(XO0_), _a|lO00),

• Y(2600)t YSI26_0), ZI26_), YYK2600},

• F_Pt F|P, FE1, F_A

_N/SPRING/ S$L1112), _S_1¢12|_ $St2¢12), SSR2112)p

• aSLl(12)t RS_l(12|, RSL2112), RSa2(X2),

• SKIl2._o_), S_112,2,2J

£_M_/SL_PE_/ YlPL(X2,_I, YlPRI|2,_)t Y2PLI£2._), Y2PRII2,_|

DI_NSI_ |LEFTI2)t I_I_HT|2). VALULI2), V_LU_I2)

INTE3Ea _PTI_, S_EA_

RE_L ZP,HP,gPI,_Plt_LIHa

C

J_=Z

_:_u_._._ _=(_.',_,t)o_,-'_(;_o',_-_. ¸, i_1:,'_

O_ lO0 I_1,_

REFII*I)=REFll)_BL(I)_SLII|

IFISLKi)°LT°I._-_5) _ T_ 100

SKtlol.l)s SL|I)IISLII)ISK(ItI,lJ_SKfI,I,2)J • $LIl)lSg(I,l,2|

• * SKII,_,2)

$Kfl,l,2) z SL(I)eSKIlolt2) * SKII_2,2)

$KII,3,3)- SLIl|t($Lll)oSKtl,3,31*$KII,3,6J) * SLII)_$K(Ip3,_!

$K¢|t3,_) t SL(I)_SK(I,3,4) • SK(It_,_)

100 C_TI_UE

Jlml

J211

J3m!

J_lX

KI-I

NTP_O

UB 2_0 l=ll_

NSEG_NP(I)-I

CALL INtERPI_PI(JI),_PI_I),_MP(1)tNS_$,IE_)

JIIJXt_PII)

CALL I_TERP(EllfJ2|_EI(KII,_EIIII_NS_,IER)

J2-J2*NEI|I)

CALL I_TERP(GAIIJ3|tGAiKI|,_G_(I)tNSEG,IEa)

J3t_3_AI11

CALL I_T_RPlIPliJ_),IPIK1),_IPlI)oNSE_,|ER)

200 NTP-_TP_NSEG

C

_R|TE(3) NP

REWIND 3

LI!

Illl

Jl-I

SHEARml

1_IOPTI_Nt3)°EQ°_) _EAR=O

ImUrs_PTl_12t

Dg 300 I_I,N

IFI_FKI|.E_°CI _ T_ 290

NSEG_PIII-I

IL_FTI1)z!

ILEFTI2)=3

I_I_HT(2)-3

IFiI°_E._I _ T_ 250

ILEFT(2)=2

250 C_NTINU_

IFII°NE°I) _ T_ 260

IRIGHTI2|-2

ILEFT(II=4

Z60 C_NTINUE

VALULII)_O°

VALUL|2)_O.

VaLU_(21-O°

IFfIIO_°NE°O| _1TEI6,350) X,J

YiJI)o_I41|,YY(JI),.YSIJI),SHEAaoF_EF,I_UT)

J|lJ|÷_PtI!

ILEF;II)zl

ILEFTK2)_3

IRI_TI2It3 .' /

VALUL(_IIO* e"
I

143

157

164

196

198

227

231
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NP_T - EFN SIJRCE STATEMENT - IFNiS)

¥ALUR[2)=I.

FGgEF=O°

JtZ

_P(IBUT°N£oD) _IT£(6t3SO) ltJ Z43

CALL _UO ¢BLII),_Pf|)IZLEFT,VALULtIR|_HTtV&LUR_E|IL]t_A(L)tMP(L]t

Y(31)BZ(JI)oYYIJL)BYS(J13,SH_AR_F_EF,Z_UT_ 2_7

Jl=3|_P[|)

¥ALUL(E)=Lo

vALU_(2J=D*

Js3

|F(Z_UT°NEoD| W_[TE(6,3SO) ]_J 259

_&LL _UB I_L(I)t_P(I)BILEFT,VALULtZRIGHT,VALURIEI(L)t_A[L)tMPIL),.

Y(J])t.Z(JL),YY|Jl_IYS(41)qSHEARIF_EFIJOUl) 263

J|=JL_NP([)

290 L,L_NP(|)-L

300 CQNT[NU_

_£AD(3! MP 2?7

K_TUR_

_ND



LMSC 12/15/66

SUBR_UFINE INrERP(P*Rt_GwNSEG,IERJ NTRPO0[_

_TRPO_20

R_UIINE FmR GE_E_AYI_G A_ A_RAY _F AABITRARY SIZE C_NTAJNI_G NIRPO_3_

INT_PQL&TEO _LUE$ W_E_ G1_E_ 1HE INPUt i_ I_E FgR_ BF XlV P&I_$ NTRPD04_

p ARRAY CINTA|_S THE I_P_l _tV P&IRS -- Pll)=X(_)* P[2)=Y(I)_ £Y_*_YRPO0$O

_ A_Y C_YAIN$ tHE I_tERP_LATEO VALUES NtRPO060

_G = NUMBER OF I_UI PSINTS Z*(N_ _F PAIRS) NtRP_?O

IER= E_ROR [_DIC_YgR NrRP_OqO

NIRP0100

UIME_SI_N P(_I, PX(ZSO)t PY(2_D)w R(E), A(_O0), E_RgR(_|) NTR_OIIO

D&TA E_RgR ! NT_POLZ3

• 6HNU_ER_6H gF IN,6HPUI P_B6_I_S [$,6H GREAT,6HER rHA,6HN 250 * NT_POI3D

• 6_X ¥ALU,bHE$ _RE_H _gY _I6_N INCR,6HEAS|NGt6_ _RDER_6H , NT_PO143

t _H_I_IA_6HL X _A,6_LUE ISt_ _£[ Z,6HER_ .6_ _6H /NTRPO_3

NTRPO160

[ E_Rg_ CHECK NYRPOItO

|F I_E INPUT OAT& IS |_V&LI), A STATEHENT DESCRIBING tdE _R_OR IS NTRP018_

PR[NIE_ AND • _IURN IS _AOE T_ TNE CALLI_ P_OG_A_ WlI_ TNE E_RgRNTRP019_

INDICATBR SET [IE_=|] NO A_RAY gILL 8E GENERATED NTRP0200

NTRPOZ_O

IERIO _TRPD22_

INDlO NTRPOZ30

IF(NG*Lt*500) G| Tg I_ NYRPOZ40

|_O=l N_RP0253

GI ¥_ 300 NTRP0260

10 _=NG/2 _TRPO_IO

Dg _D [=lwN NTRP0280

py[J)=p¢2_I) NTRP0290

20 P_(1)=P(2*l-l) NTRP0300

. U_ 30 la2*M NTRP0310

30 IFCPXII)*LT*PX(I-_)) Gg tg 40 NTRP032_

G_ Yl 5G NTRP033_

40 |qD=Z NTRP03_O

50 IFIP¢I)*GT°I*_-_5) |_Ds3 NrRP0350

IFIINO*NE_) Gg II 300 NT_P0360

G NI_PO_7_

_JNSTRU_T ARRAY CSN_&IN[NG VALUES AT THE LEF_ E_O gF EACH SEGMENY NTRP0380

NT_P0390

UX=PX|MJ/FLg&T(_SEG) NT_P0403

D_2=DXI_o _TRPO_t_

XmO° NTRPO6Z_

Jr| NIRP0433

O_ I0_ I=|*_SE_ NTRP044_

_ I_(P_(4_LI_GToX_ G| T| 80 NTRP045_

J_J*_ NTRP0460

Gg Ig 60 NTRP041_

80 A(I)=PYiJ) _ (PY[J_|/-PY(J|)*(X-PXIJ/|/(PX(J÷|)-PX(J)) qTRP0483

A(NSEG÷|I=PYI_| NTRP0495

_|NS;RU_Y ;HE R ARRAY gF INYERPlLAYED VALUES NYRP_5_O

NTRP0520

Xs_° NTRP053_

J_2 NIRP0540

120

LMS£ 12/15/66

NIRP - EFN S_JRCE STATEMENT - IFN($)

O| _00 II|*NSEG NTRP055_

|F[PXlJ)oGI*[X_OXJ) GO T8 180 NTRPO$60

K([)=(&[I)÷PY(JJ)elPXlJ)-X) NTRP0570

JtJ*| NIRP0583

IFIJ*LE°N| GI T_ |40 NTRPO_qD

JF(I*EQ°NSEG) G| Yl 17_ NTRP0600

|ER=I NTRP0610

_1TE(6,13_) ItJ NTRP06_9

l_D Fi_&1140_DERR|R e_l I_TE_P _T_ *_ &T $E_E_T_|4_3bH THE L&STNTRP_

• INPUT P&|R _AS _EACHED ¢J_13*_H)! NtRP0640

G| [| 310 NTRP0650

_40 IF(PX(J)°GI*¢X*OX)) G_ Tg 160 NTRP_6b3

G| r| 120 NTRP0683

160 R([)=R(I)_IPY(J-I)÷&(I_I))o(X*OX-PXlJ-I)) NTR_69_

L?U R||)_.R¢|)IDXE NTRP0700

GI I_ 200 NTRPO7LO

180 _(1)=(A(iJ÷IA¢I_|J)/2. NIRP0723

200 XaOX*FLgAT(|) NTRP0730

GO r_ 310 NTRP07_O

300 [_R_L NTRP¢?_

I_t I*([NO-|J • | NrRP0763

12=11.6 _TRP07?O

_RITE(b,305| I_RgR¢lltI=llt1_| NTRPO?SD

305 F_RM&I(_OHOERRI_ elo ZNTERP R_UIINE *eo t?&6,14H NgT _LL|WED| NIRPOIgO

310 RETURN NTRPOSOD

ENO NTRP0810

81

115



LM_C

C56X - EF'_ SOJ_CE STATEMENT - I_fS)

12115/56

SUBROUTINE NUB IBL,_STA,I)CX,XBARL,I_CY,YB&R|fEI,G&,Q:,

SIATI_ DEFLECT|_ A_ALYS|S -- ARBITRARY TIMISHENKO _EAMS

ID_Xt IDCY SPECIFY WHICH QUAntITIES ARE PRESCRIBED I-Y 3-NeM

AS _UNDARY C_O|TI_NS AT r_E L_FT AND RIGHT ENDS 2-PSI _-V

XOA_I_ YBA_! C_IAI_ T_E V_LU_S _F THESE UUA_TIrI_S

$_EA_,L IF _EFLECTI_$ DUE T_ SHEA_ ARE T_ BE IN_LUDEO |_ _NALYSIS

FC_EF (F_EF=D. IF N_ OZST_IOUTED L_AD IS R_QU|RED)

DIMENSION IDCXt_|, ZD_Y(2), XBARL|ZI, XBAR2(2], Y_A_I(2|,

El(I), _A(L), q_(l), Y|I), PSIfl)t ALPH_(I|t PS|PR_|I|_

• YPRIM_|?O0), M_Mf_O;, VI200_, AG(2_O), NAM_(IZ)

DATA _AME /_H LEFT , 6H RI_T, _HCLANPE, 6_P|_EOt 6H

• 6H_UIDED, 6H FR_E , _HD , _H I

_EAL M_M

_Ls_

RR-J

I=|D_XiL|

J-iDCX|2)

IF [(([.£0.1._.I.EQ._|.A_3.[J.E_.2.gR.J.EQo3|)oO_.

i=|DCY(I|

J-IDlY(Z|

IF |((I._Q.I._.i.Eq._).AND.(J.E_.2.g_.J.E_o3))o_°

• ||J.EQ.I._R.J.EQ._|.AND.|I.EQ.2._R.I.EQ.3|)) _R=!

IF(KL.EQ.O.) WRIIE|6,_O} NAq[|l|

_0 F_AI| _*tER_eQI I_AL[D B_UNDARY C_NDITI_NS SPECIFIED FOR

• ,A6,12H END _F BEAM/|_X,2_ S_LUTI_N WILL _ F_UND)

PRINT END C_NOZT]_ OESCR|PTI_S

|YwlD_Y|I) + |OCY(2|

WRITE|6,60| _AM£tlX),_A_E(IX+§)t_A_E|IY),N_ME(IY_S)

bO FO_MAT(LHO_A_,A2,A6,AEB_H 8_AM)

EVALUATE TH_ MATR|X C AND THE V_CT_R E AT RIGHT END _F BEA_

VALUE-Oo

IF|loEb°J| VALUE-Io

C||,J,I|=VALU_

LHSC

CSbX EF_I SOJRCE STATEMENT - iFNI$)

iO0 C| l,,J_El=Oo

E||,I)=0.

L10 TI|,I)=I°

NSEG=_ISTA-I

OLT-BL/FLOATt _ISEG|

DLT_=ULle.2/2.

ULT3=OL Tel3/6.

DLT_=DL Tee_/_.

T(I,Z)'ULT

TI),H_=DLT

RI3)=DLT_

RI_|=DL%"

_LD=|

NEll=2

O| 150 I(-I,_ISE_

AGIK|'0.

IFISHEAR.EQ°I) AGIK)'I./GA(K)

G

rOMME'CT ell THE At ARRAY CO_ITA|'_S I;4E _CE_.]PRO_AL VALUES OF T_IE SHEAR

SI'|FF_ESS GA WHE_ THE DEf-LECT|_N$ OUE T_ SHEAR ARE T_ _E

INCLUOE_ l_ THE ANALYSIS A_ID C_NTAI_¢S ZERg$ W_tE'I SHEAR

[S NEGLECTEO

Qi_| K | -I_QIK | eFCI#EF

/(|,3)-OLT2/EI|K!

T(L,_.|-DLT:_/_I[R] - DLT_AG|_)

II2,3)=L]LT/E | |K)

T|2,H)=IILt3!

FL(LI=OLT_IE[(V.| - OLT2DAG[_.I

_(_)=DLT3/E | (K)

D_ IHO |_I,H

E ( |,'¢EW)'0*

D_ 130 J=ttH

Ct |, J,_IEWJ=_.

13_ IZ0 L=|_J

IZO C||,J,_I_W)=CIi,J,_IEW) _' TII,LIIC|L,J,I_LD)

130 _(|,'WEW|=E(J,'_E,_) ". T(],J_e_IJ,_LU|

|_0 E([t_EW_=EII,NEI_) • QQIK)eR(|)

TE_P=I_Lt)

_LD-_IEW

150 NEW- I'EMP

" EVALUATE THE TW6 UMK'C_WM ELEME_ITS _F THE STATE AT LEPT E_¢0 I_F BEAM

r

I-|DCY|L}

J-IDlY12)

_-|D£X||)

N-iOCX|2|

L=§-JK'_-| _i _.

O-S-_I

121|5166



LMSC

CSbx - EFN $_J_CE STATEMENT - IF_(S) -

pR_O(II=CiI,MteLD)eXBARI(|) _ C(I,Nv_LU)IXBA_Ii2)

pR_O(2)=C(J,_)gLD)_XBA_I(1) _ _(JtN)_LO)*XSARI(Z|

vEEr(IJ=YSARI(I| - E(I,0LD) - P_D(I)

VE_T|2)=YSARI(2) - E(J)_LO) ° P_D(21

[)ET=C(1)P)_LDJIC(J,)O)OLD) - C(1)_)_LO|oE(J)P)BLOJ

[

XBA_2(1)=(E(J,_°_LD)IVECT(1) ° E(1)_,_LD))VECT(2))IDET

XBA_2(ZJ=(_(1).P)OLD)_VEET(Z) - E(J)Po_LD}oVECT(I})IOET

_IMol)=XBA_I_I)

_I_)t)_XSJRI{2)

SI_)I)=XBA_2(1)

$(U,|)=XdAR2(2)

_E_ERATE THE fIELD $OLUTI_

_LD=!

D_ 19D K=|)NSTA

yI_)=S(t)_LD)

M_(KI=S(3)_LO)

V(K)=S(_)_LD)

ALP_AIK)=VIK)eAGI_)

TII)_)=DLT2/EII_)

T(It_I=OLT_IEI(_) - DLTo&G(()

T(2,_)=DLT/EI(_)

TI2)_)=T(1)_)

R(1)=DLT4/E|(K) - DLT2_AG(_)

_(2)=DLT3/E|IK)

S|I)_E_)=O°.

I)0 173 J=1,_

1TO SIi)_E_)=S(1)_E_) • TI|)J)_SIJ)_LO)

1BO St|,_E_)=SII,_EN) ÷ O_t_)o_II)

TE_P=_LD

_LD=_EW

190 NE_=_E_P

ALPH_(_SEG÷I)=V(_SEG_I)eAG(_S_3|

YPRI_EI_SE3_I)=PSI(NSEG_I)-_LP_AINSE_÷I)

IF(I_UT°EO.3) _ T_ 191

• PSIPRMI|))EIII),_AIi},O_(|) )i=tt_ST_)

_I_DI_TE TRA_SF_RMArI_ -° ZE_ E_D OISPL_EE_E'_TS

191 _L_PEI_YINSTA)-Yt_)/_L

OLTY=SL_PE_DLT

12115166

LMSC

CS_X - £F_ S_Jm£E STATEMEmT - |F_45|

YLIN=YII)

D_ 195 I=I)_STA

P$1(I)=PS|(I)-SL_PE

Y_I)=Yq|)-YL|_

|95 YLIN=VLINtOLTY

_ _RMALLZATI_N

U_ ZI0 I=I)_STA

Y(I)=Y(I)/V_X

PS1P_II)=PSIP_W(I)/YMAX

ALPHA(1)=_LPHA(I)/YM_X

ZlO YPRIME(J)=PSI(I)-&LPHAli)

Z20 FIR_AT( 7?HIN_RMALTZED FUN_;I_ -- MAXIMUM DISPLACEmEnT _F UNITY)¸

ILE_ E_D DISPLACEMENTS)

PSIPRM(i))EI(Ii)u_(I))0Q(I) ,I=I)_ST_)

3g_ F_R_ATIIH0/

e20KI3H_R¢$$ SEETtI_X)Z(_SHEAR,?X)_SHT_TAL)TX)_HPSI,33X)_HL_&O/

• SH STA°)3_,IOHOEFLECTI_w2XtS_TATI_)_X)bHM_ME_T)_X)5_F_RCE)TX)

_HA_LE_TXlSH%L_PE,_XQSHP_I_E,_X,2HEI,10X,ZH3A,13XtgHINTENS[TY//

)(I_)ZX)IP|_EI2°_))

_00 _ETURN

END

121151bb



L_ IZtLSt66

C_bD - EF_ S_JRCE STAtEMEnT - IFN(SI -

SUBR3UTINE _MP

CB_/MI$_/ Nt BL(IZ), SL_211 _P(_2|_ NF(L2|I _2(_2)i P_UIL2iQ

_M(12), _D(12), _PTI_N(|Z), TIILE(12}t REF(12)t

• NqP(|21, NIP(2_), NE|(2_), _GAI2_|t |$L(12)* IBB(121B

_T2P_ NT4P_ _T_L, _IB_ _II1NTP_ IVM_ _MC

• V(Z6OD), YS126_O)t Z(Zb0_), YYIZ600)_

• FqP_ FIP, FEI, FGA

C_M_N#SL_PE$# YIPLII2,_|, YIP_(12,_], Y2PL(12_), Y2P_(12,_)

C_M_N/SPR|_G/ SSLI(12), S$_I(12), SSL2(12)* S$R21_2),

RSLI(|2)p RS_I(L2), _$L2112), _SR2(IZ)_

INIE_ER gPT|3_

_EAL IPwMP,IPIt_P!

C_PUIAII_ _F |_TEG_AL S INVg_.VE_ I_ THE _I_ETI_ AND P_TENTIAL ENErgY _ATRICES

NrP=_

NBINI-_

_0 NTP_IP÷NP(1)

LLI=_

LL3_0

R_-I°0

IF(_PI|_N41)°EQ.0) _R=0o0

IFtgPTI_N(3)°E_.O) RS'0°0

D£ 60_ l=ItN

NP|-NP(1)

NPlI=NPI-!

NFI=NF(1)

NPF=NPltNFI

UX-_L|I)#FL3AT(_PII)

UX2=DX/Z.O

OX_=OX/_.O

_WII)-0.0

_J(1)-0.0

0JX-_°0

RI1z0o0

RI2-O_0

95

200

LNSC

C560 - EFN S_JRCE STATFMENI -

U_ 95 L=IpMPII

LI=L_LL!

L2_L!

X-OX_FL_AI(L)-OXZ

UW(1)-_W(1) • MPILIIIDX

_J(1)-BJ(i_ • WP_LIIIX_DX

_JX=_JX • MP(LII_XooZIDX

_II=RI! • IPlLI)_DX

_IZ=RI2 ÷ |PILZ)IDX

RZII)-BJX_|2o_R

IFINFIoE_°0) G_ TB 5S0

UO 50D J=l,_F!

¥1(l,J)z_.0

RZI-_.0

RZ2z_°_

Um 200 L=I,_PII

LI-L_LLI

L2-_I

L3-L,LL3

X-OXoFL_AT¢L)-OX2

YI(I,JI=YI|I,J) • MP(LIII(YIL3)÷Y(L3÷|))_DX_

YIX-YIX • MPlLIIIIY(_3)_Y(L3_I))°X°DX2

RZ2_Z2 • |PIL2)_(ZI_3|_ZfL3÷I))°OX2

¥Zll_.J)=Ylll,J)

YZI(ItJI_YIX ÷ _ZI_R_

yz2(10d_zYlX ÷ _Z2oRR

¥|PR(|,.J)-Z|L3_|)

V2PLII,J)'¥1PL_I_J!

LLS"_

¥Ylz0.0

_ZZI-O°U

_ZZ2-O.b

GIBNO_0°

&2SH_-0*

_ 300 L=_P|I -'JF_ ,¸

LI-L_LL! _

LZ-LI _4""

IFN(S) -

12115166



LMSC 12/151_6.... - crl _JKL_ $|AItMENI - IF_($I

L_L÷LL4÷LL5

GI_D K GIBED • EI(LI)IIYYIL3_Iyy(L_)÷YYIL3_I)oYyIL4_I))oDX2

G2_'_D = _2_D _ EI(L2_IIYY(L3)oYVlL4|*YVlL3_IIoyyIL_I))aD_2

G|$H_ • GISHR + GAILI)o(VSIL31oYSIL_)*Y$1L3÷|;oYSIt_I))oOX2

_2$H,_ z G2SHR • GA(L2)II_S(L3)oYS(L4)÷y$1L3_I)oYSIL4+II)oDX 2

YYlzYYl + MP(LI)_(YIL3)oVlL_I_V(L3+IIIY(L4_IIItDX2

RZZ|m_ZZI_IPlLI)o(ZIL3;oZ(L_I÷ZIL3÷I)oZIL_II)oDX2

300 _LL2"_ZL2_I_IL2)I(ZIL3|oLIL_)÷Z|L3*I)_ZIL_I_IQDXZ

_YZI(ItJ_K)zVYI ÷ _ZZII_

_YZ_(I_JpK)'YY! • _ZZ2oR_

_0 LL3=LL3_P_P |

550 LLI=LtI+NPll

_00 LL_LL4*NPF

VM0"_°

D_ 7_D l=It_

VN_VM_ • BJII) * _EFII)o_II) _ BMII)I(REFII)-B0|I))

700 V_VN_ + _I(|I _ BW(1)*II_F(II+XCI)oo2 - XCIQI2)

| * B_(II_(_EF|I)-B_([))Io2

_RIIEIII YY

NRITb(II Z

_E_I_D l CLVT216_

BU_PUT STaTEmEnTS F$_ DATA I_PUt A_O C_MPUTED TE_$

NNI=_-I

99 F_aTIIHI)

lO0 Fm_AT(IHOI

W_ITE |6_I01) TITLE

101 FB_AT 125_II:_PUI OATA F_LL_W • • • wl2a6|

1_2 F_T ¢/15_0_ . 12)

_RITE Ibe103| _P_|BN

_RITE (6_105)

105 F_TI_HOBEA_,_X02HBL,15X_2H$LtlSX,2HBM,15Xt2HBD,15X,3_PNUoBXt2H_

|I_3X_2_2_3X_2_@02X_3_MP,.2X,3H_IP_2X_3HNEI,2X,3NN3A;

_RllE(btlO0)

10 _RI_E(6,107)I_LI|),SLIII,B_IIIfBDIII,P_UII),_F(IItN2(1)INPlIItN_P

II|)t_XPII)_NE|I|)tN_A(I|

127 F_R_AIII401X_5(2XtE15°81,TISI

170

179

181

183

le5

187

IB8

l_0

191

193

IgB

LM$_ 12115166

C56U - EFN SOJRCE STATEMENT - |FqlS)

W_ITEI6w99) 212

U_ 1B_ Jzll_

_llEI6_1001 216

_RIIEI_,I82! J ZI7

IB2 F_ATIIHOBEa_ Itl2tlHI)

WRITEI6_IB31 J,_PIJI 21B

IB3 _RMAT(_ONPI,13w_H) • 13//IBH $_ATI_NtI2X_2H_PIISXt2HIP_LSXt_HEI,

IIBX,2H_A)

J2_J2÷_PIJ)-|

JlsJ2-_PIJ)_2

D_ IB_ llsJ|_d2

Iml_l

IB_ WR|IE¢6o185) I_NP(|I)_|P(IlloEIlll)_GAIIII 227

15_ FORMAT(2Xt|3,2X,_(SXmEIS°8|)

_IIEI6,100) 23_

_IIE (6,110) _35

llU FJR_aT(128_IC_MP_TED IEA_$ FBLLI_ • • t//SH_BE&MtI[X,2HBM,17Xw2HBJ

hI?Xt2HRIeI7X,2_2)

_lrEI6_100) 236

b_ 15 IlleN

15 _lTE(boll2)l_(X),BJl||t_lllloA2(ll 2_0

_IfEI6_IOD) 246

710 F_MAT(27H_VEHICLE REFE_EMCE L_C&TI_N/6HOREF _tEl$°BII)

_IIEIbt72_) TV_MCtVN0_VN_ 2_B

_Z0 F_AII|gH_I_TAL VEHICLE MAS$/bHOTVN m_IS°8//38_0DISTA_CE TB CG F

o_|R _E_ICLE REFE_ENCEI6H0X_ ",EIS°B//37HOFI_ST _MENT _B_UT ¥E.HI_

BLE _EFE_EN_E/_HOVMO I,EI_°BI/4_HOM_NENI OF I_E_TIA ABOUI VE_ICLE R

mEFE_E_CE/6HOV_ _oE15°_)

_RllEIb_ll31 F_P,F|PtF_I_F_ 25_

115 F_AT(3_OC_E_$|_ FACTORS F_R INPUT DATA/16H F_P _EIS°BI6H_F!

_P I,EIS°B/6_0FE! -eEI5.8/6H_FGA ItElSoBI

_RI;_(6_llS) 251

IL$ FI_M_(_$HILATE_L $UPP_AT SPRING C_$TANT$/

eSHOBEA_oIOX_4_SSLItISX_.4HSSL2,.15X14HSSRltlSXt_HS$_2)

N_IrEI6,10_) 2_2

20 _ITE (6tI[_)I_$$LII|)_$SLZII)tSSRI|I)_SSR21|) 25b

w_lIECbtl0_) 262

_RIIEI6_I|bl 253

|16 FB_AI(3_H _T_TIBNAL $U_P_IT SPAIN_ C_NST_TS/

oSH_BEAN_IOXo_H_$LI_|SX_$L2_|SX_HRSRI_I_Xt4HRSR2)

2| _IIE 16_I12)|_RSLI¢I)_SL211),RS_I(1)t_SR2(II 2&B

_AI_IbBI001 274

_R]TEIbel|B) 275

lIB F|R_ATII29H BRANCH BE&_ $P_ING C_NS_A_TSt/||HOSKBII,J_K)_IBXtZOHI

IsI_TEASTA_E NU_BE_)

_|TE(6_I00) 276

_ll_lbollg! . 277



L_C |2/15166

LI9 F_RMAT_Xtl_It,l_?H_|tltI_tl2Xt7H(Jtls2_ml2Xl?HtI_?_(_

LMSE |2/15/6@

_56D - EF_ $0JRC£ STATEMENT - [FNIS) -

_Rl_ ¢6t|51) 363

D_ 6O lllt_

_RIT_GIIS_) [ 366

O_ 60 J'lt_

60 WRIrE(6tI_| J_G2_ItJ_|)_lltJ_2)_G21[tJt3JtG2|IBJB_) 3_9

_|TE_6_I?O) 3?6

l_O Fe_MAT(L2HISYZIlI_JtK)_25Xt|SHI • BEAN NUMBER_8Xt28_J,K _ SHAPE F_
IN_T[_N NUMSERSJ

W_ItEI_tIOD) 3?7
O_ 10 l'Lt_

NRiTEI6tLS_) I _B_
Og 70 J_l_

70 _R[T_16p]55! J_BYZI(i_J_I|_YZI(|_J_2)_BYZIfItJt.3|tHYZI(ItJt_) 383

WRITE(G,99) 393

71 _RITE(_IO0) 39_

_RIrE(6_180! 395

IBO F_R_AT[12H_BYZZlI_J_K)_.25X_I_! _ 6EA_ N_BE_mSX_28HJoK _ SHAPE F_
IN_Tle_ NUMSE_

_RITE(6_I03) 3_6

_RI_E(6el$%| 397

D_ 8O J'lt_

eO _R[TE¢6,155) JtBYZ2(I_JtI),_YZ2(ItJ,2)BBYZ211_J_3)tSYZ2(|,Jt_) 403



LMSC 12/]5/6b

C56A - EF_ SIJRCE STATEMENT - IF_|S) -

SUBROUTINE MATAS(IND) C56D001_

" C56D002_

_NST_UCIIBN OF KINETIC AND PeTE_rlAL ENERGY C_EFFI_IE_T MATRICES C56DOU33

EONH_/MISC/ N* BLI12}_, SLI|2h NPllZIo N|ll2)l N2i|2II PNUll2)w C56DOOSO

• 8ql[2)j 8OIX2), _PTIONI|2It tITLEI[2I_ REFI|2Ip

NMP{|2I. _IPI2_). NEIIZ_I. NGAI2_). ISLIIZ). IBBIIZI.

• _TZPl NT_?_ _T_. NT_, NT_, NTP_ TV_ K_C

CSbDOO?_

C_MMgN/$LBPESI Y|PLllZt_Iv V|PRI|2t_It YZPL{|2,6It Y2PRI|2t6)

C56D009_

YZIII2,4ItYZ211Z,_I*8YZIIIZ_,_)_YZZI1Z,4._It

GXI|Z._..4I,_ZIL2.4,_)

C C56DOZ33

C_MM_NISPRINGI SSLliiZI. $S_Lil2). SSL2||2I_ SSRZIIZI.

RS_I(12)* RS_llI2), RSL21IZ)_ RSRZI|2I,

SKl|2._,6I_ 5K8|_2*2_2I

C56DOX60

DIMENSION AIbO.bO). BI6D,60) C56DOL7_

C C56D0|83

D/RE'SIgN CI_lt P_UTI|Z).C_UI|2I_ S_UILZI. SI6_t_4I_QI60.6_I C56D0_93

DIMENSION BI]1£2l_ BlZII2)

INrEGE_ ePTIU_ CS_OOZ03

C56D_21_

NUI=_-I C5bD0223

D_ L00 I=|.NU! C56DOZ30

PNUrlII=ASSIPNUIII-PNUII_)) C56D02_0

_UIII=C_SIPNUTIIIJ C56DO_gD

|00 SNUIII=SINIPNUTIII} C56D0_00

C56DOZ?O

_RIIEIb.200} PNUT_ CNU_ $NU C56DOZS_

200 FgRRATI8H_P_UTII).SX_6E|B,BI|3XebE_8.SI?HOC_UI]).bX.bE_.81_3X_ C56DD290

• 6EL8o8/TH_SNUII).6X_$E[8o8/|3X_6E_Ro8I C560030_

O_FINITIIMS

C

IND=3 C56D_310

NTR=O

KTI=U

|FI_UIoEQ.OI _g Tg lOgO

D_ 1000 I=],NUI

ISLII)=O

NN=_

IF(ISL{II/BLIIII.GT._.E-_OI Gg TB IO00

ISLIII-!

KTI=KTI_I

NN=2

IDO0 NTR=NTR_NN

¢

lOIO NBI=_

N82=0

KTZ=O

D_ 10S0 I'I,N

BIIIII=D.

10

17

LM$C

C56A - EFN S_J_CE STATEMENT - IF_IS|

b]2tl)'_.

NBI=NBI÷NI(II

N82=N_Z*N211)

I6611)'G

IBBII)*I

KT2=KT2*I

1050 CnNTINUE

Nf2P=2*N-KTI

NT_P=2"NI2P

NTSI=NT_P_NSI

NT_=NT_I*_Z

NTT=_TB*2"KT2

[FI_TT.GT.60I G_ r_ 23D0

CgNSrRUCTION _F THE KINETIC ENERGY MAIRIR, A

IER_S IN THE P_TE_TIAL ENERSY RATRIX, B, DUE Tg SUPPgRT SPRIN_S.

BRANCH BEANS, A_D BEA_ 8E_DING MILL 8E INSERTED AT THIS TIRE

D_ llO0 J=I.NTT

Oi 1100 I=l._TT

AII,JI=OoO

lIO0 _il.JI-3.0

II-!

12=NTZP÷I

13=NTB÷|

JIC=_T_P

J2C=NT_P*NBI

D| 1200 I-I,N

RIBL=RII|IIBLII)*-2

R2BL-R21|IISLII}**2

BJBL=Z.OeBJIII/BLII}

RSLRI=IRSLIIII_RS_IIII)IBLII)''2

RSLR2=IRSLZll)*R_SR2III)/BLII}.'2

BNDIIIBMII}.80{_I**2 * Bllll}

_NBDL= BMII}_BDII|/SL(I|

_LSO -ULIII-.2

C

AIII*I,II*II-_IBL

AII2,12I-RIIZ.IZI • BWI[I * R2BL - BJBL

AII2÷I.12_II=R2BL

&_|I_II_I°-RLBL ÷ 6JBLI2.0

A{_Z.I2*I|--R2BL * BJBL/2oO

BIIl,llIsBlIl,111 * RSL_[ ÷ SSL]II)

_lll_lt[l*ll=811l_I_lI÷l) _ RSLRL * SSRI/I}

8111.11_I)-BIII,II÷II - RSL_I

UI12.121_6112,12I • RSLR2 • SSL211)

6112÷I,12_I}=BII2÷l,]Z+I) +I_SLR2 • SSR211I

_{12.1Z_II°BII2.12_I} - RSL_2

_, BRANCH 8EAR TERNS

12115166



LMSC

CSGA EFN $3J_CE STATEMENT - IFNKS)

IFIIBB|I)*EO,G) G_ T_ 1|10

A(II*I1)=A(iI,|I) + tiM(|) + bWD|11BLSQ • B_8DLeZ.

A(12_I2)_A(|2,1Z) • _M([) + _MOI2/_LS0 + BMBDLO2o

AClI_I,II+II'AClI+hII+I) + 8MD[I/BL$0

Al|2+lt12+l)=A(12+lt12+l) ÷ _MDIZ/_LS0

A(lhll+l)'A(llw|l_l) - BM011/BL$O - BM_DL

A([2_|2+I)xA(I2,12+I) - BM012/_L$O - _DL

All_t|3)=8_011

AIl_+l_.l)+l)=_qDl2

AIIl013)z_]l/bL(|) _ B_II)oSD(I|

A([2t[)+l)sB_12/BLIl) + B_(1)IBD(i)

A(II+I,13)'°B_OIIIBLtl)

A(12+ItI3+I)z-B_DI2/BL(|)

_|13tl3)_SK_ll.l,l!

B(13+ItI3+I)_SKB(I._2t2)

1110 _11=_1(I)

N21=N2tI_

Jl_Jl_+J

A(II+IoJI)wYZI(I.J)/BL(1)

FRMImYI_L(ieJ)IRSLI(I) ÷ YI_R(I_J)mRSRI(|)

U(II_.JI)=B(II,JI! - TR_I/BL(II

IF(I_BiIJo£Oo_) G_ T_ 1120

A(II_JL)=Ai|It.JI) - YIPL(I_.JI_(B_DII/UL(I) + _Mll)_BD(I))

A(II+I_JI)-ACII÷I,JI) ÷ YIPL([.J)_BMDll/UL(1)

AIJL_[3)_-YlPL|I_J)IB_D[I

11_0 D_ 11)0 KnJtNll

KI_JI_+K

• + YIP_iltJ)IYIPR(I,K)_RSRIC[) + Gl(i_JtK)

113U AiJItK1)_ _ZI(I_J_K) +_ YlP_([_J)oYIPL(II_)_8_DII

IFI_21.EOo3) $_ 70 1170

_ 1160 JIl_N21

J2_J2C+J

A(12tJ2)_Y2(lt.J) - YZZ(I,J)IBL(I)

A(12+I,J2)'YZZ(i,J)/ULll)

TRM?_Y2PLIIp_)t_SL211) ÷ Y2PRIItJ)eRSR_(|)

_(12m.J2)zS(12,J2) _ TRq2/_L(]I

_(12+ltJ2|_B(IZ+l,J2) + TR_2/fiL(|)

IF(I_(I).EO._) G_ T_ 1150

A([2+hJ211A(12+I,JZ) + Y2PLII_J)_BNDI21BL(I)

A(J2tI3+I)_°Y2PL(|tJ)_BMDI2

1150 CO 1|63 K-J_N21

_(JZtK2)_BCJ2,K2J _ Y2PL(I_J|oYZPL(I,K)_RSL211)

• • Y2PR(ItJ]oY2PRII_)oRSA_II) + G2(ItJtK)

llqO

12115466

1160

1170

1100

1200

1300

C

$

i_00

C

LMS_

C56A - EFN S_JRCE STATEflENr - IFMI$) °

A(JZtK2)= 8YZZ(IoJ_K) + Y2PL(],J)eYZPL(I,KImBMD|2

J_C=JZ_÷N21

|FiiSL([I*E0°I) _ Tg ll_0

11_I1÷2

12-12÷2

Ge T_ 1200

ll'll+l

12zl_÷l

IFII_B(iloEOolJ 131|3+2

D_ 1)00 J_I_.NTT

OB I300 JlIt.l

6(|tJ)_BIJ_l|

_(ItJ)lAIJ_l)

C_NSTRJJCTil_ _F THE A_GULAR DISPLACEMENT _EFFI_IENT qATRIXt C

D_ L_O0 J_I_NTT

C(I_J)_0oO

RIGID _B_Y R_TA_I_N TERMS

Ilsl

JL-_

J2_T2P+I

JIK=NT_P

J2KINT_I

IF(_UL.EQo_! G_ 7g 2000

Dg 1600 K-I,NUI

CBL_C_UIK)IBL¢_+I)

$BL=$_U|K)I_L¢_+I!

TER_[Io/SL(KI+lolSLIK+I|I

I_II$L(K)oEO.I) _ 70 1_50

I-II

C(I_JI)sI_IBL¢_)

C(I,JI_I)--Io/BL(_)-I.ISL(_!

C(ItJI+2)IC_U(K)/SI(K)

C(ItJ2+2)BSNUI_)ISL(K)

I'II+L

C(|_JI_I)mI.ISLI_!

C(I_JI÷2)s-TER_e_MU(K)

_(|_JI+3)sCUL

C([_J_+Z)_-TERNoS_UIK)

C(|_J2÷3)-$_L

|sll+_

C(ItJI+2)m-SNU(K)ISL|K!

C(I,JZliI°IBL¢K)

_(ImJ2+I)I-IoJBLI_)-I.ISL(K)

Isll*3

12/IS/66



LMS[

C56A - EFN

CIIoJI+2I'TERHoS_U(K)

CIIJJI*3)'-S_L

C(I*JZ_I)'Io/SL(_I

C(I,J2_Z}m-rERMw_NU(K)

C(1,J2_5)'C81

G_ T_ 1500

1_50 I'.]1

C(ItJII=Io/BL|KI

C(|,JI_II_-I./8LI_) - CBL

C{|tJI+2)-CSL

CI]tJ2_I)I-SUL

C(I,J2_21-SBL

[-[i_1

CII,JI_I)-$BL

CII,JI_2)'-SSL

C(IIJ2)=I./BL(_!

C(I,J2_II--].IBLI_) - CBL

C(IBJ2_2)-CfiL

TERNS DUb 1_ BE_OING

1500 1"11

NIK=_I(K!

IFI_I¢KI.E0o0! G_ T_ 152_

D_ 1513 L-1,NIK

J-JI_÷L

1510 C(IoJ)--YIPR(K,_]

1520 I-.11_2

[F(I_L¢K)oEO.1) 1-11_1

N2K=NZ(KI

IF(N21K).EQo0) Gg TO 15_0

D_ 1533 L=ItN2K

J=J2K_L

1530 £|I,J)--YZPR(KtL!

15_0 1"]1_1

IF(ISL(K).EOoO) G_ TB 1550

1=|1

1]]=1.i1

1550 IFtNI(K_IIoEU.3) G| ;_ 1570

NIKI-NI(K_I)

Ug 1560 L-1,NIKI

C([oJ|_ CNU(K)IYIPL(_+I,LI

1560 C(III,JI--SNU¢_)_YIPLI_I_L|

1570 [FIN2(K_I)oEQ.O) GO T_ 1599

N2KI=NZ(K_I)

O_ 1580 L'I_2K[

J=J2K_2K_L

C41_J)" $_U(_)oY2PL(K÷I,L)

SBJRCE STATEMENT - [FNIS)

1580

1590

LNSC

CSbA - EFM SBJRCE STATEMENT - IF_($) -

C([IlpJ)= C_U(()eY2PL(K÷[oL)

JIK_JIK_NI(K)

J_K=J2K÷N2¢K)

11"]1_2

Jl"Jl*l

J2"J_l

IF(I$L(K).E_.I) GO T_ 1600

11"11"Z

Jl'Jl+l

J2"J2_l

CONTINUE

12/15/66

1600

NRIrEIbtl610)

lb10 FBRMATISSHITH_ A_GULAR DISPLACENEMT CBEFF|C|EqT NATRIX, C FELLBMS)

CALL _ECNAr(C,._T_NTTt._,63!

JSK=0

DD 16Z0 J-ItNT_

D_ lbZ0 I=I,NTR

1620 S(],J)-0.0

DD 1660 I-I,NU1

IFIISL(I}.EQ.1] L-2

UB 1653 J-ltL

D_ 1650 K=J_

JS=JSK_J

KS-JSK_K

1650 $(JS,KSI-SK(I,J,K)

JSK_JSK_

XF(ISL{II.E0.1) _SKsJ5_-2

lb60 CONTINUE

D0 1700 I=1_.J$

D_ 1700 J-l,I

1100 S(I,J)=S(J_I)

_RITE(6tI?10)

1710 FBRqAT¢32HITHE STIFFNESS M_T_IXt $ F|LL|_$}

_BHSTRUC¥|0_ mF THE POTE_TI_L ENERGY MATRIXt 8

TE_MS OUE T| SP_|gG$

DO 1800 J_I_TB

D_ 1800 |=ItNTR

U(IoJ)-0°0

DO 1800 K-I,NT_

1800 U(|,J)-U(|IJ) • $(|,K)oC_K_J)

U_ I850 J_ltNrB

O_ 1850 I=I,_TB

OB 1_50 K=I,NTR

SIB

519

5bb

567

r



LXS_

CSbA - EFN SgJRCE STATEMENT -

1850 U(i,J)mB(ItJ) + CtKtl)eQ(K,J)

_NSTRUCTI_N _F A AND 0 IS _PLETE

2000 wRITE(6_2250)

2250 FBRMAT(2/HITHE _.E° MATRIX,. A F_LLgW$)

CALL mUTNAT|A,_Tr)

N_IIE(b,2Z03)

2200 F_RXAT(2?HITHE ¸ PoEo NATRIX, B FBLLgW$)

CALL _UTMA_(B,._TI)

WRITE(3! (IA(I,.J)*J-Itl),|-I,NTT), ((B(IoJI,Jzhl),|=l,_TT)
XEdIND 3

GD Ig 2S00

2500 INOzl

_RITE(b,24_3)

IF_IS) o
12/15f66

C5bD329_

CSbD321_

b_Z

C5603233

C56032_3 633

C56D3253 604

C5_0326_

C56D32?_

£56D3280 6D5

60b

C56D330_ 625

C560331_

C_0332_

C5b0333_ b28

_00 FB_MATIblHOMATRIX DIME_SIBN IS G_EATER THAN 6Dt EXECUTiBN IS TERM|C56033;_

INATEDI C56D335_

2500 REFU_N C5bD336_

END _56D_7_



LLVI - EFN SJJ(CE STATEMENT - IF_(S) -

SBLUTIBN IF THE SYSTEM -eMEGA*I21AIX + BoX - 0 BY CHeLES(I TRANS. CLVTC010

INPUT -- A ANO B MATRICES CLVTODZ_

_TPUT-- NeRMALIZEO $YSTE_ EIGE_VE_T_RS, SYSTEM FREQUENCIES 1N CPS, CLVTO030

AND GENERALI_EO _ASS F_R EACM M_DE CLVTO0_O

SUBROUTINE CLVT6_(N, IND) CLVT0050

DBUBLE PRE_I$1B_ RAp DD, DW, EV, ELM, OC_ CLVTD_60

INTEGER ePTI_N CLVIOD73

CBMM_N/MIS_/ _BtBL(12), SL(12)t NPII2), N1112), N2112)t PNUf12), CLVTOOBO

bN(12)l BO(12), ePTleN(1210 TITLEfI2), REF(12),
NMP(12), NIP(2_), NEI(24), _GR(2_), ISL(12), IBBII2),

• _T2Pt _T_P, N[3L, NT_, _TT, _TP, TV_, XMC

CBNMe_/TRANSI DDIb_,6_), DW[6DIt ARt60,60), 0U_1¢12_), _L_IbD), CLVT_IID

• DUq2(5_O) CLVTOI20

DIMENSION E!60_6_), W(bO), 3MV(bO| GLVI_|3_

_QUJVALENCE (DD,A), (A_LI, (AI3b_I),B), IAAfl,2),EV), (AA,E],

• iEt3b_l),_U), _W,DUM2It t_MV,D_21bl))

DIMENSION _ME(_) CLVT3173

GLVTDI93

IND-)

G _LVT_2_

READ 131 ||AII,J),J-ItI)_I-ItN), I|B(I_J)_J=ItI|,J=I,N) CLVT023_

CLVTO2q3

NN-N

be 100 I=I,N CLVT0250

b_ 1_0 J=l,I CkNT026_

100 _|J,il-_(l,J)

_LVT0293

Ce_PUTE P INVERSE |_=PPo| CLVT0300

CLVT0313

1_5 D_ 106 _-I,N_

_ lob I-JtNN

106 AAII,J)_A|I,JI

CALL DPGt-R_L|AA,NN,IN,60|

IF|I'_.EQoOI GB Ie 115 CLVT0333

INN=IN+N-NN

wRlI_|b,llO) |NN,AAIIN, IN)

110 FB_MATI59H3JJE_A_ot _ATRK_ A IS N_T PeSIT|VE DEFINITE. D|AG_NAL CLVT03S3

INe.,13_S3H I_ NE_T[VE W_I_ INDICATES N_ATIVE KINETIC ENERGY./ _LVTO3bD

RAT-AA(IN, I_)/A|I_,IN)

IFI_SIRAT).LT.I.E-b| WRITEI6,1|I) RAT,IN_

111 F_RMATtIHO,[1X,8_RATIe - ,EI$.Bt3BH THIS INDICATES T_T C_BROINA

eTE MS. |3_L_ I$ REOU_OA_TI/I

IF IN |_ _er ZERO DELETE THE R_W AND C_LUMN eF MATRIX A C_R_ESPeNOI_$

G TB IN AND ATTEMPT THE EHeLES_Y TRANSFORMATION AGAIN. REPERT THIS

PRJCESS UNTIL A SUCCESSFUL T_AqSFeRNATI_r_ IS MADE. AT THIS PBINT

E_tT F_ T_L _eUTI_£ W|TH THE E_RO_ INO|CATeA _ET E_U&L T_ _NE.

LIM=NN-I

De 113 |-IN,LIM

45

5l

LMSC

CLVT EFN

IP1-1÷1

Oe LL2 J-IPL,NN

11Z A(J,l)-AfJtI÷])

D_ 113 J'lt|

11_ A(I,J)-A(|•hJ)

NN-N_-!

Ge IB _5

115 IFIIND.EQ.I) Ge T_ 5100

LeNPU_E P|-I) B P•|-I) - F

Oe LZ0 I=11N

De IZ0 J=lll

EVIJ,I|=0.0

DB 120 K=lo|

120 EVIJ,I)_EVIJ,I)_AAII,K)eB(K,J)

De 130 |=l,q

De 130 J'l_I

DD|IBJ)IC.OOC

Ue 125 K'I,J

IZS DD|I,JIsDDII,J)_V(K_I)_AA(JtKI

130 DOIJ,I)=OD(hJI

W_ITE|b_I35)

105 F_RMAT|32HIP(-I| B PeK-I) • F

CALL eUT2|OD,N|

WRITE (3) ((eA|I,.J),J'ltl),l=l,_)

_EWK_D 3

_EAD|3) DUM

SgJRCE STATEMENT - IF_IS)

(PPe.A)

|PPtzR))

CeNPUTE EIGEN-SYSTEM _4 _ F M4TAIX. VECTORS IN DO

CALL S[LBCK(D|_INEltESEC|I_2)

CALL DEIGEN(_)

CALL SCLeCK(DI_TIqE2eESEC2_32)

NSEC=ESEC2-ESECI

WRITEI6_137) TINEI,TINE2_NSEC

137 F_RqATIII/3SMOTI_E CHECK F_ E1GENVALUE S_LUTIBNIIOHOTINE IN Abl

• 10HOTIME BUT A6/16d0EL&PSED TIME I3eBH SECONDS)

WRITE(6_I63)

1¢0 FeR_ATI2¢HIEIGENVRLUES _F F MATRIX//)

WRIIEIb_|_5)II,DWKII,I'|,N)

165 FeRMAT(6H DWII2,6N) = D23.16)

IND=_

be 160 I-I_N

WRITE|6_ISS) I_ OWiII

XZ/IS/6b

CLVTO]9_

CLVTO_O_

CLVTO_|D

CLVTO_3]

CLVIOE_D

CLVTO_50

CLVTO_b3

CLVTD_70

CLVTO_B3

CLVT0490

CLVT05_3

CLVT0510

CLVT952_

CLVTC53_ 116

CLVT05_

CLVT0550

CLVTOSb_ 117

CLVTO_T3 lIB

129

CLVTOSgO

CLVT_60_

_LVTOb13 130

131

CLVTO_73 133

135

137

CLVT0630 138

CLVT06_O

CLVT0653 139

CLVT0663

CLVT0713

CLVT0720

CLVT0733

CLVT_7_O 153

IS5 FB_MAT (12H ERRBR- OMI,12,ZHI=elPEIS.T,#qH, ABSOLUTE V&LUE BF DW CLVTO753

IUSED CALCUL_TIeNS C_qTINUE) CLVTO763

_W|I)-DA_S(DW(I|| CLVT_77_

IND=I CLVTOTBO

160 W|I)-DSURT(DW(I))/6._8318S3 CLVT07_ IS9

_RITE|b,153) CLVT_67_ 1_2

|50 Fe_AT(ZSHIEIGEN_T_S _F F MATKIXl

CALL _UT2|OD,N| CLVT_693 163

CALL e_THe|DD,_) CLVTO70_



LMS:

_MPUTE SYSTEN EIGE_VECr_S - )1(-1) TIMES VECTORS ZF F

_EAD Pm(-l) AND _IOR_ IN AA

REAO [3) ((AA_J,I),J=I,I),I=I,'J)
KEWI_D 3

00 11_ l=l,_

_ 165 J=t,N

CLM(J)=_°09

U_ 165 K-I,N

16_ CLM(J)=CL_(J) • AA(I,K)*DD(_,J)

nO [79 J=lJ_

110 AA(I,J}=CL_{J)

_ NaR_ALiZE VECTORS

O_ Z30 J=l.N

_CE=ASS(AA(t,J_)

D_ 190 I=Z,N

tgO DC_=AM_XIiOCCtA_S(AA[I,J})!

OCC=_./OCC

GMV(JI=DEC*t2

D_ Z33 1=1_

ZOO E(I,J]=AAII,J)IDCC

_ _EVE_SE _RDER _F M_DES

U_ Z_ J=I,NbZ

_J=_-J+!

OCE=W[JI

W[J)=_(_J)

_[NJ)=DCE

DC_=_MV(JI

GMV(_J)=bEE

DCC=_W(J)

_W(JI=DWiNJ)

IIW(*JJ)=DCC

_ 20S I=I,N

CLM(I)=E(IIJ)

E(I,J}=E(I,NJI

2_5 EiI,_J)=CLM(I)

J6=:_TT

_RITE(6,3_O0)

_0_ _R_AT(36HISYSTE_ EIGENVALUES &ND EIGE'_VECT_RSI

NBLe_= J_/9

IF((9*NSL_K)°LToJ6] _BL_K=_L_K_t

DO _303 MSL_=I,NBL_K

IFIMBL_K.Eg. NSL_K) _=J6

WRIIEI6,3700) (I,I=M[,_I

3100 F_R_AI(Z(IHb/)/SH3M_UE,IX_9[I2)

121151bb

CLVT0_}

CLVTOSI}

CLVTCB2}

CLVTOB3) |b_

CLVTOBqO |_6

CLVTbS_3

CLVT_863 176

CLVTOB73

CLVT_883

CLVT0_93

CLVTGg0)

CLVT0913

CLVI0923

CLVT09_3

CLVT_9_3

LLVT_gS3

CLVT09_3

CLVT_973

CLVT13]3

CLVTID3_

CLVIID_

CLVT1353

CLVTI3b3

CLVTI_73

CLVII383

_LVTI_93

CLVT113_

_LVTII23

CLVTII_3

CLVT[I_3

CLVII153

CLVTII_3

CLVTI173

CLVTItB_

CLVrII_3

CLVTI2_3

CLVT[2|3

_tVTI223

CLVT1233

CLVTI_

CLVI125_

CLVII2_3 _8

CLVT1273

CLVTI2d3

CLVTI293

_LVTI3_3

CLVI1313

ELVTI_Z_

_LVTI33_

_LVTI3_3 Z_8

_LVTI_53

LMSC

CLVI - EFN S_JRCE STATEMENT - IF_(S) -

WRITEIb,3833) (W(II,I=MI,M2)

w_ITE(6,_85_) (3MV(I},I=MI,W2)

]_$0 F_AT(10H GE_° qASS,2X,lPgEI2°_)

_RITE(6,126_)

IZb5 F_RMAII|M ]

IR=I

J_N=J÷_N

WRIT_I6,40_3)_A_EIJMN|,.I,_EIIR,K),K=MI,_Z)

IFIISL(1).E0ol) I_'=[R-!

_310 W_ITE(6,12_51

_030 F_R_AT|IH ,A_,II,tHI,SX,gF]_°_)

40ZO IR-NT2P÷!

13=_T_P+I

[5=_T8+I

b£ 4110 |=t,N_

KI=NI(1)

IF(KI°E0o_) G_ T_ 4113

b_ _I03 K=I,K!

W_ITE(6,_910) I,K,.(E(|3,J),J-MI,M2)

_I00 13=13+1

WR[IF(6,126S)

3910 F_R_AI|TH BLMD|(,II,IH,._II,IH_ZX,gFI2._)

LI=NZ(I|

IF(LI.E_°O) G_ I_ 4213

W_ITE(6,3923) I,L,_EII_,J),J-MI,NZ!

W_ITE(6,IZ651

_210 C_NTI_UE

3920 F_R_AT(IH BLMD21tI|,IM,.tiI*IH),Ix,gF12°61

b_ _2S3 |=h_B

w_ITE(6,3933] I,(E(15,J),J=_I,_2)

wRIIE(_,3q_3) I,IE(15+t,J],J=Mt_M2)

WRITE(b,[2_5)

_2_0 C_TI_UE

_930 F_R_AT_IH 8EIAI[,.II,IH)_3X,gFI2o_)

39_0 F_Af(7H BETA2(III,IH),]X,_FIE.b)

_ALCULATi_N _F CNECK _ATRICES

_E&O (31 (IA(l,JttJ=1,1),l=|,_l, ((B(I,J),J=],I)_I=I,_)

t2/15/6b

CLVT1353 262

CLVIJ3I_

ElVrl)B3 257

_LVTI393

CLVTI4O3

_lVrl_t3 E72

CLVTI_2_

2MI

293

CLVTI533

CLVT|S_3

ELVT1553

CLVT1563 339

_LVTIS73

CLVTI6_3 _1o

CLVTI_83

CLVTIS93

CLVIIb23

CLVTIb33

CLVI16_3

CLVrI_53 3Z7

CLVTIb_3

CLVTI73_ _3_

_LVTI673

CLVTI_83

CLVT1723 3_2

CLVT1733 3_?

CLVT17_3 3_2

CLVTI763

CLVT1773

CLVT%?B3

CLVT1793

CLVT1833

ELVTI813

CLVT|SZ9 _8



LMSC

RENIND 3

W_ITE(31EtWFG_V

_E_I_D 3

OB _350 JmL,I

A(J,ll=A_ltJ)

_35D blJ_[)=51|,J)

4390 D_ _50_ J=|,J6

D_ _SO0 X'I,J6

_UllJ.J)_°O

OB _00 Ksl,J6

_00 _U(ItJ)=QU(I,JImOWIJ)

U_ _550 J'ltJ6

U_ _55_ I=ltJ6

_L(I_J)=.O

DB 4550 K_ltJ6

• SSO _Li]tJ)=_L(IIJ)_ BI|IK)*EI_J)

D_ _0 J'ltJ6

EII,J}=ABS(QU(I,J)-OL(I,J)]

4600 UI[,JI_E(I,J)/AMI_I| ASS(OU(ItJ)), AS$(QL(I_J) ) I

_130 F_AT_3IHI_CCJ_A_Y CHECK _TRICE$ F_LL_/X3_O_ME_Amm2*AIX)

CALL BUTNAT(QU_J6)

WRITE(_,_800}

_00 F_RMAT|12HIB*X VECTB4S)

CALL _UT_AT{_L_J6J

wR|rE|_,_900)

_900 F_R_ATC27HI_EGA**2_A*X - B*X VECTORS)

CALL _UTMATIE,.J6)

W_[TE|_,$O00)

5000 F_AT(2_HIN_RNALIZED ERR3R MATRIX)

CALL _UTMAT|B_J61

_LO0 KETU_N

E_D

12115166

CLVT183O 378

379

383

CLVTIS_O

CLVTI850

CLVTI8b3

CLVTI87_

CLVTI88_

CLVTI890

CLVTIgO_

CLVTIgX_

CLVT192_

CLVT193_

CLVT19_O

CLVTI95_

CLVT_g_

CLVTX970

CLVT19B_

CLVT_990

CLVT2000

CLVT201_

CLVT202_

CLVT2033 _52

CLVT20_

CLVT205_ _53

CLVT20_O _5_

CLVT2073

CLVT2083 _55

CLVT209_ _56

CLVT2XO_

CLVT211_ _57

CLVT2_2_ _58

_LVT213_

CLVT21_O 459

CLVT217_

CLVT2LSO

LMSC I2/1516b

CH_L - EFN SSJ_CE STATEMENT - IF_l$) -

CHgLESK| REDUCTIBN AND TRIANGULAR I_VERSIg_

INPUT IS L_WER TRIANGULAR P_RT _F SYMMETRIC MATRIX B

C_NPUTAT]e_ IS _=PP*

_UTpUT IS L_WER T_[A_GULAR q_T_IX P INVE_$E

SUBrOUTInE OPCH_L_At[X,#StIXX)

OI_E_SI_N AI[XXtlXX)

_U_LE PREC|$1_ A,DS_T

IS-u

IDNI=|D-I

IOPI=ID_L

IF (]O_I) 10,20_10

lO O_ 15 ]=]Ot]x

D_ l_ K=I_IDNI

|5 A|IBID)_Ai[_]D|-A(|DtK)_A(I,K)

20 IF ($NGLiA(]D,.ID))) 25w25,33

25 1$=1_

G_ T_ 75

30 A_IDt.|DI=D$_RT(A(ID_ID))

IF IIOP_-IX) 35j35_5

35 UO _0 I=iDPI,IX

_D A_[IID)=AII,IO#IAiiDIKD)

_5 DB 55 |D=211X

]D_L=[D-I

D_ _ J_I,]DMI

S_ A|IDoJ)=A([D_J)I_fID,ID_

55 A_[D,|D)=IoD_/A|ID_|D)

A¢I_I)_XoD0/AiItl)

tXN]=]X-I

D_ 70 I_LtlXMX

]PI=I_I

IMI_I-X

OB 70 Ls]PI_IX

6D D_ 65 J=XtIWl

65 A¢L_J)_A[LtJ_-A_Lt|)QA(I,.J)

70 A¢L,[I=-AIL,I)oAClt])

?S RETURN

E_D

CHBTO013

CH_T002D

CH_TO030

CHSTDO4O

CH_T007}

CH_T00g_

CH_T_I33

CH_T_IX_

CH_T012_

CH_IC_3_

CH_T01_3

CH_T0153

CH_T_Ib0

CH_T0170

CH_T_Ig_

CHar0200

CH_T021_

CH_T0223

CH_T0230

CH_T02_0

CH_T0250

CH_TD280

CH_T02g_

CH_T_303

CH_T_31_

CH_T0320

CH_T0330

CH_T03_

CH_T035_

CH@T03_

CH_T037_

CH_T0380

28



LMS_ 12/]5166

_bG - EF_ SSJRGE STATEMENT * IFN(S) -

_[GE_VALUES ANO EI_ENVECT_RS _F A REAL SYMMETRIC MAIR|X OEG_03[
GIVE_$ METH_O, DEGK N_O]FIE_ _Y |RA H&NSB_ AT L_KHEED q[SSILES OE_OZ

USE AS..° CALL EIGENIAtVALUE,N,M) W_ERE A(NpN! ANO VALUE(N) ANO O_G_3

A IS DESTR_YEDo IF _Ot IT _gNT C_MPUTE E|_E_AT_IX OEG_036

DEG_OOS

SUBROUTINE OEIGE_ (N! OEG_O06

DeU_LE PRE£1S|JN O$ORT

_BUfiLE PRECiS[_ AoBtVALU,DIAG,SUPERO,Q_VALL,SDCtD,UtPR_DS DEGNOLL

] ,.TtS_ALLD,A_B_MBAN_M2oTIo,T2_StSIN,TAUIBETAtP DEG_OI2

_eM_NIT_ANSI A(60t60)_ VALd(_3)B U(60_601t Ol&G(60)o SUPE_O_60)t

• QIbO)B VALL(63)_, C(60)t [ND|60)t O_(L20_

DEGN_I7

OiMENSI_N $(_O)t D(60)t U(63)

_C

|,(T,$MALLD),(ANBR_IANaRM2} DEGN_21

ABSF(XI=O&ESIX) DEGN_7

MDU_L

M-! DEGN013

OE_N_IS

NPBV _BDIF]CA_[_N OEGNOLb

DE_N_Z2

CALCULATE _RM _F _l_|X DE_23

3 ANB_MZaO.D OEGN025

U_ 6 l*l_N OEGN_b

50_ _ J_L_N DEG_027

6 ANg_M2"AN_R_2_AI%tJ)_*2 DEG_3ZB

OEGN33_

GENERATE IOENT_TY MATRIX OEG_O3L

9 IF (M) LO, _St 10 DEGN033

lO OB _D I=LtN DEGN_3_

_0 [FII-J| 35, _Sw 35 OEG_33_

25 B(IpJ)'_°C DEG_037

35 _l|,J)=OoO DEG_039

PERFORM PJfAT]_$ T_ REDUCE MAF_ZX T_ JACOB! F_R_ DEG_O_Z

50 NNI_-2 DEGN_5

52 iF IN_) _90D 170t 55 OEGN3_6

65 DB L60 J=|itN DEG_O_9

10 Tl_it|_L) OEG_35_

8_ G_ T_ 900 DEGNOSZ

L_G

C56G - EFN SeJ_CE STATEMENT - IF_IS) -

LOS A(K,I+LI=T2

||O Og 125 KII_

IZ0 AI_o_I=C_S*A(JtKI-SI_*A¢I+L_)

)25 A(I_LBKI=T2

LZB LF (_l L30_ L60_ L_O

|30 Ue %5_ K=|_

|3_ TZoCOSJ_(Kti+])_SIN*B(K_J)

|SU _(_BI÷|)=T2

L60 _BNTINUE

MBVE J_C_B! FB_M E£_ENTS A_D |_ITIALIZE E_GE_VALUE B_DS

LT0 U! ZOO [*l_

IB3 DiA_¢])=A(I.tl)

190 VALU([)_&NBRM

2LO O_ Z33 1_21N

2Z0 $UPERDf]-))*A([-L,.I)

230 Q([-L)*(SUPE_O(I-L)I**2

DETERMINE S|GNS BF PRINCIPAL _INBRS

23_ TAU*Oo_

260 _T£HI_

ZT0 IZ-3°0

ZTS TI-L°0

277 OO _50 J_LB_

Z8_ P_.D]AG(J)-TAU

290 IF(T2| 300t 330_ 300

300 ZF[TL) 310o 373t 310

3L0 F.PoTL-_(J-1)oT2

320 GB T_ _L0

330 IF(T|) 33S, _S0, 350

33S rl--l°_

3_$ G_ T_ 6LO

3SO T]-l.0

355 T*P

360 G8 T_ _0

370 ZFI_(J-_I 380t 350_ 380

380 IF(T_) _00, 390t 3_0

390 T_-_°0

395 GI T_ _l_

600 T-_°0

CBU_/ AGREEMENTS IN $|G_

C

_L0 IFITL) 425* 4ZOI _20

630 MATCHIMATCH_!

_0 T2*IL/AuSFITLI

/.

L21l_166

OEGNOSS

DEG_S6

OEGNO57

OEGNOSB

DEW'J059

DEGN06_

DEGN_6L

OEGN_6Z

DESN063

DEG_06_

DEG_065

DEG_b_

O[G_Ob7

DEGN_6B

DEGN_b9

DEGN073

DEG_7Z

DEGN073

DEG_7_

OEGN07S

DEGN07_

D_GN077

DEG_O7B

DEGAS79

OEGNOBO

OEGN081

DEGN082

DEGNO83

DEGN08_

OEGNOB5

DEG_38b

DEGN08?

OEGN088

DEGNOB9

DEG_09_

OEG_OgL

OEG_092

OEGN093

OEG_O?5

OEG_096

DEG_09?

DEGNOgB

OEGN099

OEGNIO_

OEG_LOL

DEG_L02

OEG_I03

DEG_IO_

DEG_%05

DEG_Ob

UEG_LOB

DEG_IID



LMS[ i2/151bb

CSbG - EF_ $_J_CE _TATEME!¢! - |F_($) -

450 TI+TIABSF(TII DEG_II_

NEG_1%2
ESTASL%SH TIGHTER BeUND5 _ EIGE_VALUES DEG_ll3

460 I)_ _30 K#ll_ DEG_IL5

_6_ IF |_-MATCH! 470, 470, _20 OEGN%I6

4?0 IFITAU-VALL(KI) 530, _30, 4BD OEG_%I7

4BO VALLI_I_TAU DEGr_IIB

490 G_ T_ 530 DEG_I9

520 IFITAU-VALU(K|) 525t 53D* 530 DEG_12?

53O C_TI_U_ _G_122

_40 iFIVALUII)-VALL(I)-5°D-I_) 570* 570t 550 UEG_I23

550 IF_VA_UIII) _60. 580_ _6_ DE_I2_

5_0 !FIA_SF_VALL(I_IVALUI|)-I.O)-_°U°16} _70, _70° 580 _[_125

_70 i_.i÷l DEG_%25

58_ TAU+(VALL(I)+VALU(IIJ/2°O DEG_12B

585 G_ _ 260 DEGP_I29

DEG_I3_

JACkal EIGE_VE_T_S BY _tATIB_AL IRIA_GULA_IZATI_t_ DEG_I3!

DEG_I32

_90 IF IM) 593t B_O* _93 _EG_I33

593 IEXlT-Z DEG_13_

595 U_ bLO lzl_ OEG_135

600 De _lO J=lt_ _EG_13$

61_ A(I,J|+O.O DEGAS37

6_50_ 8_0 l_lt_ DEG_I38

620 JF (I-l} 62_, 62_, 6Z! DEG_I39

_22 IF IVALU(|-I)-VALUII)-5°_-IS) 730t 730, 62Z DE_14_

_22 IF IVALU(I-_)) 623t 6251 623 DEGree!

6_3 IF (ABSFIVALU(I)/VALU(I-1)-I°O)-5°D-_5) 730, 730, 625 DEG_l_Z

625 C_S-l°O DEG_I_3

_2B 51Nz3°O D_G_|44

630 U_ TOO Jzlt_ DEG_I_5

6_5 IF|J_l) 68_w 683, 640 DEG!_I_6

640 G_ TJ 93_ DEG'_I47

650 S|J-_l-$1_ DC_14B

660 C(J-I)-C_S OEG_149

_?0 _(J-%l_ll*C_S+t2*S|N DEG_I_O

_B3 TI=(UIAGIJ)-VALU(I))*_S-BET6*SI_ DEG_151

_90 TZsSUPE_DIJ) DEG_I52

700 HETA-SJPERD(J)D_gS DEG_I_3

120 b_ 72_ J_]t_ DEG_IS_

725 INO(Jl-_ _EG_156

T30 5_ALLD-A_IRM DEG_ISt

T35 _ 79_ Jzll_ L'F!;'I25B

750 IF IA_SFIS_ALLD)-ABSF(DIJ)))?BO_ 780, 760 DEGN%6_

760 $MALLO-D(J) DEG_L6|

770 _#J DEG_I62

78_ C_TI_UE OEG_63

790 I_D(N_)=_ DEG_I_

8_5 IF I_-l! BID, BSO_ Bl_ DEG_I66

LM5_ [2/15166

C_6G - EFH SSJRCE STATEMENT - |F_|S)

B_O D_ 84D K_2_ DE_167

820 ll'_+l-K DE_I68

B40 PR_DS'-PRfDS_Slill OEG_I7_

BSD A(ltl)zPRID$ DEG_%7_

FgRM MATRIX P_DUCT _ RgTAtI_ _ATRIX WITH JACOB| VECTOR MATRIX DEG_I?3

OEG_I74

B55 Dg BB5 J_|*_ DEGAS75

860 DI 865 Kzl*_ DEG_I76

865 U(KIIA(K_J) DEG_IT?

870 D_ 8BS Izl*_ D_G_I7B

87$ A(I*JI'O°O DEG_179

B80 Ue BB5 _zh_ DEG_I80

8B5 A(ItJ)_(|*KI+UI_I+A(I*.JI DEG_IS!

_0 _ETUR_ OEG_t82

_E_183

CALCULAIE _f_E _D C_SI_E BF A_GLE _F _T_TI_ OEG_IB_

DEG_185

9_0 IF |T2) 910B 940t 9_0 DEG_I86

910 T_SQRTF(tL*-2+r2D*21 DE_IB7

920 C_S_TIIT DEGN18B

92S Sl_'[2/T DEG_IB9

930 _ TB 190*650)B IEX|T OEG_9_

940 G_ TB 1160_9|01* IEX|_ DEG_Iq|

END DEG_lgz



L_SC

_SbM - EFN S2J_CE STATEMENT - IFN(S)

SUBROUTINE _UT21A, INAX)

DIMENSIBN AKb0t_)

DBUBLE PWECISIBN A

L" I_AX/IO

IF( (I_tL)°LI.[NA_) L_L_I

J1,-9

U2 200 K'ltL

J2=J[_9

iFiKoEQ,L) J2-1MAX

_D_ F_RMA[{_H0// 9Xt!2|2X,7H_LdM_II2,1H)}|

NR|IE|b_15_I

[_D F_RMATI|H )

D2 _0_ I-I,IMMX

200 w_ITE{b_30_) [t{A{[td},J'JI,J2)

300 EeR_AI¢_H _W(12,1H),|XtlP13E12,_|

_EIU_

E_O

L21[S16b

DMAT_|_

OMATO02_

OMATO_3_

DMATO0_

DMAI_5)

OMATO07_

OMAIOO8_

OMATO_g_

OMATDI_D

DMAIOL2_

DMAI_I3_

D_AT015_

D_AT_IT_

DMAT0120

DMAT0_90

LMSC

C56J - EFN SeJ_CE STATEMENT - IFNIS) -

$UBABU/INE mATH| (R,NI

DBUBLE PRECISIIN

CB_BNITRANSI DUWI 7320)e S|b0,60)

DIMENSION _(60_b21

$[l,4)-_.

|0 S(|Bd)-SII_J)_(_,[)o_{K,J|

WRI[E[6t20)

20 F_RM_T(_3H! gRIH_ CHECk)

CALL _UTMAI(b_|

_EIURN

END

121|5/66



L_S[ |2/|5166

C56K - EFN 50JRCE STATEMENT - [FN(SI

SUBKBUTINE GRAPH4(IND,_DATA)

CBMHONIM|SC/ No BLllZ)t 5Ll12), NP(12), NF(IZ|t NZ(12)J PNUII2)o GKPHO020

• B_(12), BDII2), _PT|gN||2|o T]TLEI|2)t REF(|2)e

• NMP||2)t N|Pl2_)t NEI|2_)t N_A|Z_)t [SL(12)t [O0|IZ)t

• N_2PB NT4P, NT_|, NTB, NTTo _TP, TVq, XMC

CBMNEN/SPR|NG/ S$L1|12), SS_I|L2), $5L2(12|, SSR2112)e

• NSL|(|2), RS_|(12)t RSL2|I2|t RSRE|I2)t

SK|I2,4t_), 5KE|I2,2,Z)

CgMMBN/SHAPE|/ _P[|93_), IP](?_O), E||(9OO)t _A|(900),

• NP |903), |PI|OOO|t E](IO00)_ _A|[O00|,

• F(2600)

DIMENSION &|||333|m A2||O0_), AP(|O0_), AY|IO00), B|190))

D|NE_S|gN EI60t60|, d(6_), GqV|_O)

D|MENS|_N X|303)o ¥13_0)

O[_ENS|ON ZPI|O_O)t ¥5P|100_|o YYP(|O00)

EQUIVALENCE (Et.NP|}t |A1t_P), |AE,_P(50|)|t (AP,E[|t IAYtGA),
• |ZPmiP|, (YSPtGk)

D|NENS]BN TPWO_D(2|

DATA TPWaRO /6H|5 N_Tt6N |S /

R_AL NPtIPtMP|,|P[ GRPHO093

INEE3ER OPT|_N

GRPH0133

CALL SCL_CK(D|tTIME,ESEC_02) 2

_N|[EI6,1| TIME 3

[ FgRMATI|4HIBEG|N GR&PN _A6)

NCA_=9 GRPH0113

CALL CA_RAO|NC&M| GRPHO|23 5

_E_iND | GRPHO|33 6

K_AD (1| MP[,|P|,E||oG&[tMPt|PtE[tGA 7

READ|I| F

GRPNOL63

|N[T|AL|ZE VALUES GKPH017_

GRPHO|B_ 1_

XL-_._ GRPHO[9_

YO=3°O GKPH_203

KNP'_ GRPH0210

K|P|'D G_PHO_2D

K|P2_O GkP_0833

N_INT=O GRP_08_O

KE|I_O GRPH0250

KE|Z=O GRPH02_O
KG&I=O

KGA2"3

08 5 I=l,q GRPH0273

NEINI*NBINr*_P||)-| GRPHOZ80

KIP2=K|P2_N|P(|) GRPH089_

KGAZ=AGA2_GA|I)

5 KE|2=KE|2*_E|||) _P_030_

KI"_ GKPN031_

_2_ GRPH032_

G_PH0330

GRPH034_

U| 150 ['Ll_ GRP_03_O

GRPHD36_

NPI'_P(|) GRP_037_

lO

20

30

40

50

LmSC 12/|5/66

CSEK - EFN SIJRCE STATEMENT - |FN|S) -

NPII=MP|-_ GRP_0360

NFI'_F||) GRPH039_

NPF-NP|eMF| GRPH0400

NP|b=NP[16 GRPH_|3

|E|_P|-|O0) 1_,1_t20 G_PHO_Z3

NPP'I G_PHD_30

GO TO 5C _RPHO_3

NPP'2 GRPHO_6_

GB T_ 5_ GRP_O_7_

NPP'_ GRPHO_B_

NPPI=NPP_| GRPH_gD

X|NC'BL(||/FLOAT|NP||I GRPH0500
X(llsO°O

OO 60 K'2tMP| GKPH05_

X(K)'X(K-L)÷X|NC GRP_S30

XRB_L||| GRPH05_3

GRPHO$53

CeMSTRUCT LgWER GR|O _P_056_

RPHOS7_

CALL FRAMEr .._PH_SB3 b9

CALL DXOYV||,XLtX&tDXtNLt|LtNX,IO.,|ERR) 71

CALL XSCALV|XLoXR_143, 19| GRPH063_ 73

CALL TSCAL¥(-|o2fI*OtT_,6|3) GRP_061_ 75

|F||ERRoNE°O) CALL PA|NTV|'27o27HERkBR EHC_UNTEREO |_ 3XDYVItOt_)GRPHO623
DXK=DXeELOAT|NL|

CALL L[NR¥(I_ 0 t 7_t _10_ XL _ XR e XR_ 1, Ot 1_ 8)

CALL LINRV(Z, 0 t 140t1004_-1.3_ 1.0,1°0t |t D, 1110)

CALL L|NRV(I_ 6_t 7_t 80t XL _ XR , DXt O,[L_NX_ 8|

CALL L[N_V|Ip 0 o 400t 4|Or XL , XR _ OXt _t OtNX, B)

CALL L]NRV(lt 3 p 7_ 66, XL t XR ,DXXt 1, O_NX, E)

CALL LINRV(I_ 0 _ 396_ 410, XL t XR ,DXXt 1, O_NXo 8)

CALL L|NAV|2,L33, 1NO, |50t°|._, |.OtO.l, O,|Ot 1,10)

CALL L|NK¥|2_ 0 e 996o1006,-[.0, |.OtO.lt O, Ot |_10|

CALL LINR¥(2, 0 , L40t 156_-1.0, 1.0,_.5, 1_ O, 1t10)

CALL L|NRN(2, 0 , 988tlOO4t'|°O_ |°OtO°5_ LI Ot 1,10)

CJNSTRUCT UPPE_ _|0

GALL L|MRV|I, 0 _ 444t 454, XL t XR _ OXB O, O_ |o E)

CALL L|NR¥|Io 0 o 446t 460t XL • XR ,DXXo It D, It 8)

_ALL LINRV|lt 3 e 96|, 971• XL _ XN t OXt Ot GI It B|

CALL L|NRVII, 0 _ 955_ 971,¸ XL , XR IDXX, 1, O, |t 8]

CALL PRINTV(-L_t14HE| GA _Pt40t994)

CALL P_ZNTV(-|B,|EHE! - | _-Moi2 )X10,200,101S|

CALL PR]NTV(-Lg_|gHGA - | ME'TENS IXIO•2OOt 997)

CALL PR[NTV(-2S,25HMP ° (K!LBG_ANS/_ETER)X|3t_OO,Q79)

CALL PR|NTV(- 9e 9HBE_N | ),700•1015)

CALL PR[NTV(-18olBHLE_GTN • M ,700t997)

CALL P_[NTV(-S,SHNP • oT00,979|

CALL P_|NTV|-33_33MLECAL CBERDINATE 5TAT|gN (NETER5),44),_O|

CALL APR_TV(_,.-|_,.-|St|_HSH_PE FUNCTXBN5,60,345)

CALL AP_NTV(Co-|4,-2Ot?OHN_MAL|ZED 4HPL|TUDE,|O_t380)

CALL P_i_TV|-ITt17HVE_]CLE _EFERENCE,_,_4|

CALL PR|NTVi-|3oIOHST_T|_N • ,3t_)

CALL L_BLV|R_F||)tOO,_7,116)

78

GRPHO643 80

GRPNC653 B2

GRPNObb3 84

GRPHObTO 86

GRPH0683 BE

GRPH069_ 9_

G_PNO70_ 92

GKPH07|_ 9_

GRPH372_ 9S

GRPHOT_

GRPH07_O

GRPHOTS_

GRPHO_b_ qB

GRPHSTT_ |_

GRPH0tE3 |3_

GRPH_79) |_4

GRPNOB_ |36

108

11_

11¢

1|6

118

GRPH089_ _

GRPH_903 18S

128



i ,

LMSC

C56K - EFN S_U_CE STA|EHE_T -

NCHAR=I

NXD=756

NYO=IOI5

IFII.LT°IO) Gm TO 70

NCH_R=Z

_X0"748

10 FLI=FLDATII)

CALL LABLV(FLI*_XO,NY3,NCHA_,I,NCHAR)

CALL LA_LV(BL||I,?64,99717,I,4)

FLNPI=FLOAT(NP||

NCHP=3

IFIFL_PI/13._oLToIO.O) _CHP=2

CALL LABLVlFLNP|t740B979,_C_P,lt_CHP)

PLET SHAPE FUNCT|O_S

|F(NFI.EU.3) Gm T_ 120

00 110 J=I,NF!

YT'O°O

O_ 83 K=I.NP!

KK=K*K2

Y{K|=FIKK)

EO ¥T=AHAXIIYr,AES|Y(K)))

Dg 90 K=IpNPl

Y(K)=¥(K)IYT

GB T_ (91,92,93.941,J

91 CALL APLgTV(NP|tX*Y*I*ItltAZ,IER)

gl I_ lg5

9Z CALL LINEILINPl.X*Ytl)

5_ I3 1_5

93 NSPACE=3

G_ T_ 96

9_ NSPACE=9

96 bO 109 _=I,NPI,_SPACE

NXO=NXV(X(K))

NY_=NYV(Y(K))

NLI_=_SPACE-I

IF(IK_LIN)°Gr._Pl) NLIH=_PI-K

IF(NLIH°EO.O) G_ TD 100

DI 98 L=I.NL|H

LL=L*K

NXI=_XV(X(LL))

NYI=_YV|Y(LL))

CALL LINEVlNXOIN¥O_NXlt_Yl)

NXg=NXl

9R NYO=_Yl

|00 CINT[NUE

lOS KJ=J.HPl612

NXO=_XV(X(KJI)

NY3=NYV(YIKJ);

CALL L&ELV(FLaAT(J).NXDt_Y311,2tI!

110 K2-K2*_P!

G! rJ 123

120 CALL P_IN_V(-$.SHRIGIDB550,246)

|F_($) -

GRPH0919 133

GRPH0923

GRPH093_

GRPHOg_9

GRPH0959

GRPH9960

GRPH0973

GRPH0980

GRPHO99D IA3

GRPHtO00 tab

GRPHI01_

GRPH|_20

GRPH1330

GRPHI040

GRPH[353

GRPH[069

GRPH1079 15t

GRPH|080

GRPH|O�O

GRPH|tO0

GRPHIII9

GRPt_l123

GRPHII30

GRPHII53

GRPHIlb3

t?4

177

186

199

233

203

296

GRPH1293

GRPH1300 215

GRPH1319 218

GRPHI323 221

GRPHI330

GRPHI353

123

125

LHSC 12/15/66

CSbK - EFN SOJRCE STATENENT - IF_(S)

GRRH1363 227

R(L)=KINCI2. GRPH137_

UB 125 K=ZtNP[l GRPH1383

X(KIzXI_-I)eXINC GRPH1390

GRPHIA09

PLET NASS DISTRIBUTIBN GRPHI41D

GRPHI420

130 CALL LABMAX(HP|(_qP÷I)_HPI((NP_I)tNMP(|).NHPII),hYftNI3tNCHA_,NC,GRPH1433

• IS|G_) GRPHI_43 23e

FN|0=FLgATINI0) GRPHIAS0

LSR=AO0

LSI=I30 GRPHI_73

IFI_C*EQ.2) LST=122 GRPHIA83

IF(|SIGN.EQ*9) GR T_ 135 GRPHIA�0

FNIJ=-FN|0 GRPHIS00

LSPxLSP_R GRPH[5|3

135 CALL L&BLVIFNIO_LSP_qETtqEH_R,|_CHAR) GRPH1523 259

CALL YSCALV(Y_YI*AAA_52) GRPH15_3 252

CALL DXDYV|2*YBtY_)OY_R,J,N¥,IS.,IEAR) GRRH1540 25a

[F|IERR.NE.3) CALL PRINTV(-19tI�HERRBR s_ IMP) SCALE,Z00._r0) GRPH1553 257

DDY:DY*FLI_T(R) GRPH1Sb0

CALL LINRVIt, 0_ _4_ 971_ XL • XR * XR* 0_ 0* 1, _) GRPH1570 Z59

CALL LINEVI100_•44a,L004•97|) GRPHI583 261

CALL LINRV{2_ 3 • 140•100A, YB _ YT , YT, 9_ O• I*IG) GRPHI5?3 263

CALL LINRV(2_LSt_ 160, lSOt YB • YT _ OY• O, J*N_,IG) GRPH16D: 2_5

CALL LINRV{2_ 0 • 140_ 156_ Y_ • YT ,0DYt 1_ 9, l,lb) GRPH1613 267

YT'YT'Iu.eeFNI3 GRRHlb29 269

CALL YSCALVlYf_Y|tA44,SZ} GRPHIbA0 270

CALL APL_TV(NPII_X,HP(_I÷I)*I,I_l_62_|ER) GRPH16_0 272

IFINDAF&.EQ.I) CALL LI_EIL(NP|ItX,NPIKI*I)*I) 276

_RIrE(6•137) IER 278

137 FRRNAr{bHOIER=,[2|

IFIIER.EO.3) G8 TE 136

CALL L&EL¥(FL_RTIIER),839,4)e3, L*_I 282

CALL PRI_TVI-|g,|gH RP'PO|_TS |FFSCALE_S62_O| 284

136 NX0=NXV(X(NPI6|)-A GRPH1653 28b

|Y0"KI_NP|b GRPHIAb0

NY�=NYVIMP||YC|)eb GRPH1670 290

CALL P_INTV|-2_2qRP*NX0,_Y0) GRPH|AU0 293

CALL PL0r2L(NPI(KqP÷I|*NHPII|| GRPHI_93 296

KRP=_RP*NRP(|) GRPH1733

GRPH1729

PLOT SHEAR STIFF_E'SS |GA) DISTR|BUI|IN

GRPHITAO

CALL LABNAX(GA|(KGAIel)=GA|(KGA2el),NG&(IIt_GA||P_I,I,Yr,NI0_NCHAR

• ,NC. ISIG_| GRPH1760 333

FNL_=.FLOAT(MI0) GRPHI??3

LSP=352 GRPHI?83

LST=82 GRPH1790

IFINC.E0.2| LSr=Ta GRPH18_3

IF|ISIGN°E0.0| G0 TJ 140 GRPHIRI3

FNI3=-FNI0 GRRH1829

LSP=LSR÷U GRPHI830

IA0 CALL LABLV(FNI0•LSP,L005,NCHAR,.hNCHRR) GRPH18A0 316

CALL ¥SCALVIYB_Y[B44A•52) GRPHI853 318



L_2

143

LMSC 12/15/66

C56K - EF_ SgJ_[E STATEMENT - iF_(S)

CALL OXDYVlStYSIYrtDYpMtJtNYB|5otlERK) GRPHI860 320

|F(IEKRoNEo3! CALL PRINTV|*I91|gHERR|R Q* (GA) SCALEr233,486| G_PHIS?3 323

DOY=DYIFL_ArIM) _APHI88D

CALL L[NEV!921444D921971! G_PHI893 325

CALL LI_EV|920444,gZt921! GRPHIg03 327

CALL L]N_V(SwLS_, 920 132m Y8 • Yr t DYt _t JoN_lO) GRPHI91_ 329

CALL LINR¥|2, 0 t 921 _08t Y6 • YT _DOYf Ii Ot ltlO) GRP_I92_ 331

yTIYT*I_oJOFNI3 GRPNI93_ 333

CALL YSCALV!YStYT_446t52) GRPHI943 334

CALL APLgTVlNPIItX•GA|_I_I)tltlllt4ZjIER) GRPH233_ 336

]F(_DArAoE_°I! CALL L]NE[L(_P]L,XIGA!KI_I)•[) 34D

IF!IE_°E_°3) GO TB |_1

CALL LASLV(FLa&T![£R)t833,33_3w|B3) 346

CALL PRiNTVI-19019HGA]-Pm|Nrs _FFSCALEt862_30) 348

|Y3=KI_ZQ_PI6 GRPHI963

N_O=NXV(XiZIN_]6))-8 GAPHI92_ 35i

NYOzNYV!GA(IY3!)+6 354

_ALL PRINTV(-313HGA|_NXO_NY3) 357

CALL PL_SLIGAIiKGA|÷|)•NGACl)) 3_3

!Fi_PTI_NI4!°E_o3) 5B T3 [_3

CALL APL_TVI_PlhX_GA(_KI÷I)tl_I,lt42_]ER! GR_H2380 3_6

!F|IER°E_o3) GB TB 142

CALL LA_LV!FL_&T!IER)t83_t23,3th3) 322

CALL PRINTVI-19_19HGAS-P_|_1S gFF$CALEo862B20) 374

IYO_KI÷3_PIb GRPHSOI3

_X_=_X_[X|_*_P!6]!-8 GAPHS_23 317

NYO_NYViGAIIYO))÷b 383

CALL PR[I4rv(-3•3_GAS•_X_Y3! 383

|PN=[_ GRPHS363

_ALL PL_TSL(GA[!KGAS÷I)•NG_(iP_!) 3B6

KGAI=K_AI÷_GA!!]

KGAS=K_A2+N_A(IP_J

G_PHSI33

PLY! SIIFF_ESS !Eli DISTRIBJTI_ G_PHSII3

GRPHZI23

CALL LAHMAX!EII|_E|I÷l!tE!||_E[2÷I)tNEI(|)_qEI(|PN)tltYtvNIO_NCHARGAPHSI33

• rNCtISIGNI GAPH2143 395

FNI_=FL_ATIq[O) GAPHSI53

LSP_44 GRPHSI6_

LST=34 GRP_2173

iF!_CoEU°Z) LSTsZ6 GAPHSI83

|F|iS|_N°EQoC! G_ te |45 GRPHS[93

F_I3_-F_IO G_PH2203

LSP=LSP÷8 GRPHSZI3

145 CALL L_LVIFNI3t_SP_IO23tNC_ARtl_NCHAR) GAPH22_ 43B

CALL YS_ALV(Y_tYrt4_40$2! GAPH223_ 413

CALL DXDYViS_YB,YTIDY_MBJtYY_,I5oI|ERR| GRPH2243 4_2

IF|[ERR°NEoO) CALL P_I_TVI'I9w_9HERRmR _o (El) $CALE•230_502| GKPH225_ 415

ODYzDYoFL_A_(A) G_PH2260

CALL L]NEV!44_4A4_44_97|| GRP_2270 417

CALL L[NEVI44B.444_BgtI| G_PH2283 419

CALL LI_RVlS_LSTt _4 , 54 _ YB t YT _ OYD Ot JtN_wlO! GRPH229_ 421

CALL LIN_VIZI Ot 44 t 60 • YB t Y_ •OOY_ _ O_ 1_10| G_P_2303 423

YT=V_•I_oOmF_I3 GRP_23|_ 425

CALL YSCALV!YBt.Y_•_44052) GR_2323 426

CALL _PL_TV(NP[IIXtEiiK|_I!_ltI_It42tiE_| GRP_Z333 428

LMSC

CSbK - EFq SB_RCE STATEMENT -

[F|NDATA.EQ.|I CALL LINEILINPIltXtEIIK|_])_]|

|F!IER.EQoO) G_ T| 146

CA_L LA_LV|FLgAI!iER)•83_•I3•3_I•3)

CALL P_iNTV(-19tlgHEII-P_|NT$ _FFSCALE_862t|O)
146 IY3"KI_4*NP]6

NX31_XV|X(4•NP|6)|-8

NY3=_YVtEIIIYO))_6

_ALL P_[NTVI-3_3_E|II_XOINY3!

CALL PL_TSL(EII!_E[I÷I)t_E||I))

IF|_P_|gN!4!°EQ°O) G_ TJ 148

CALL APLgtVCNP[|_X_Ei!NKI÷I)B_tlIIt_St|ER)

iF(IE_oEQo3) G_ TJ 167

_ALL LABLVtFL_A_(lER)_830t 303.1t3)

CALL P_INTVI-[gIIgHE|_-Pli_r$ |FFSCALEt862• O|

IA2 IYD=NKI÷S•_Pl6

NXO_XV!XISoNPIb!)-8

NY_=NYV(E!([¥3))÷6

CALL P_[NTV|-3_3_EiS•_XO_N¥_|

CALL PL_TSL(E|||KE|2_I)t_E|([P_))

148 KE[I=KEII_NE]!I)

AE[2_KEIZ÷_£i||A_)

150 KI=_I÷NPil

IF!IND°EQol) G_ TJ 8|0

PLiT MBDAL D!SPLACEAENT FUN_¥||_S

_EAD!3) Et¥,GM¥

_AITE(3) El

REM|NO 3

C

D_ 190 J=It_TTB2

JF!ABSiEI_r2P_J))oG_oI°E°35| G| Tm 190

_B 183 ]-|_NTT

IEMPIE(I•J)

E!l_J)iEq!tJ_l!

18u E!|pJ_|I=TE_P

190 C_NII_UE

TL-U°D

D_ 200 |=I_N

200 TL=TL÷BL(I)_SL||)

¥8=_EF!|)

Y_IYS_TL

DCW2_o

CALL O_OYV|2•YBtYT_DY_NGtJGt_Y_OC_IEA)

CALL YSCALV!YUpYrt6OBSO)

NMgUES=_ATI|N(6|

MK_U_T=C

INUgUT_

NMmUT=IABS!OPT|BN|?))

IF|_A_Ur°EQ°O) REMIND |

MTAPE_3

IF!_PTI_N!7!oG_°3) MTAPE_I

IFH!S) -

1211516_

432

A38

443

GRPH_343

G_P_353 443

GRP_360 446

GAP_23tO 449

GKP_433 _52

GRPH238D 458

464

4S6

GRPHA_93

GKPHZAO0 459

GAPH2413 472

GRPH_4_3 475

GRPH2640 477

GRP_46_

GAPH247_

GRPH2483

493

494

496

523

525

531



L_C |21151fib

C56A - EF_ SgJ_CE STATEMENT - IF_IS)

8LNGTH-IL

IF|_UToGTo_) _RIIE[6,203) IPWDRDt_1APE÷I),BLN_TH,N_BJItREF[IIt

• XMC,TVX

Z03 FI_MAI(21HISPECIAL _UTPUT TIPE wA6pl0H GENE_ATEOI/gH _L_GTH tE15.6

t/gH _UT "1$19H REF -EISoSIgH X_C *EIS.8/9H TVM *E15o8)

IF(_IAPE,EQ°_) _J T| 205

WRITE(IGI_L_GTHB_OUr,_EF(I)tXqCtTVM

205 Um d0_ _-It_DES

IF{I_0_Uf. EO.1) READ[l) F

IND_UT-_

Jl'J

KI-3

I1"1

IZ-_T2P+L

AA-3.0

C

_d 300 I*10_

NPI-:_P|I)

NFI-NF(1)

XI_C-BL(I)/FLgAr{qPI-II

CPNU-C_S|P_U(I))

$PqU-SIN(P_U[I))

D_ 210 K*I,_Pl

K_-KI+K

X-XI!_CeFLgATIK°I)

B(KK)mREF(I)_X

2LO A2[_).E(12J_)÷(EII2_I,M)-E(12,_)I_X/6L(I)

C

IFI_FIoEQ°0) GI TI 2_D

Ue 230 J_I,NFI

JJ-JI_K

AI(K)-AI(KI + F(JJ)eE(13,M)

A2{K)*A2iK) ÷ FIJJ)mE{I_|

220 CB_TINUE

JI-JI_NPI

13-13_1

Z)O I_'1_*1

C

2_ O_ 250 K*L_Pl

KKIKL_K

AP(KK)IA|(K)eCP_O - A2((|oSP_U

AY(KK)_ALIK)_SP_U • A2(_)eCP_U

250 AA-A_AXI|ABS(AIIKI)tABS(A2{<)),AA)

IL*IL_L

12-IZ+1

IFIISLII).EO.I) G| la 300

KliKl_l

II'll÷l

536

542

$47

565

$67

LMSC

CS6K - EFq $SJ_CE STATEMENT - IF_|S)

12"12tl

300 KI_KI_PI-I

C

O_ 310 KsI,KI

AP|K)IAP|K|/AA

310 A¥IKImAY(KI/AA

CALL F_AME¥

CALL XSCALVl-I.311.Ot30t5231

CALL LINRV||,53t60tq731-1.0,|.0,_oIpStlO, II8)

_ALL L|_RV(2_SIO,.3OeSO3,YBtYTtDY,MG_JGtNYCI|_)

CALL APLOTV(KItAY,_,|t|BI,_2eIER)

|1"1

08 33_ I_I_N

|1-|1_P|1)-1

CALL PII_TVIAY(III,BIIIIB-I)

IF(ISL|II.EQ.I) G0 T0 330

II'll+l

CALL P01NIV|AY(III_0(III_-II

330 C_TINUE

CALL XSCILVI-I,3_I*O_5_5_81

CALL LI_RV(I_0_S0tgI3_-I,0_I,3_0,I_10_I_81

CALL LINKVI2_0_SA_I015_YBt_TtDY_MG_O_NY_I01

CALL APLOTV(KI_AP_I_ItI_6ZBIER)

II_[

IImlI_NP|II-I

CALL P01NIVIAPIllI_S(II)_-ll

IFIISLII)+f_.ll G0 Ti 350

Ilmll_l

CALL POINTVJAPIIII_BIII)_'II

3S0 CIN/I_U_

l

CALL P_I_TV(-2Q_zqHNIRMALIZED RELATIVE AMPLITUOE_A06_01

CALL APRNIVIU_-IA_-IS_ISHCliROI_ATE $TATI0_I3_66]I

CALL P_INTVI-3_3HYAN_ls3_q831

CALL PRI_IV|-St_PITCH_?60t9831

_ALL PRINTVI-8_8HMIOE( |_6_15l

_BDE-M

CALL LABLV(SM_DE,66tlS,2,1,2)

CALL P_INTV(-IZ_IZHFREQUENCY • _6eO)

FREQ-W(M)

CALL LAULV(FREO_IOOt0_-_t.I_I)

C

IFI_.GT.2eN_BUI) G! I0 800

IFI|_/2I_2.E_.M) GO TO BOO

IF|_SLI.NEoO.) _g II 360

IF(M.LE.6) GO TO 800

3bO MKBU_T-MKIUHI_I

IND_UI-I

CINSTRUCI /FIE PSIPRfl ARRAY

IZIL5166

6_I

6_.3

6_S

6_'7

b69

656

665

670

b72

67_

676

683

692

697

699

731

733

7_5

737

712



LM$CCSbK - EFH$gJ_CESTATEMENT
xEAD(I!F

D_ TO0 I=I.N

NPI=_PlI)

NFI*MFII)

U_ 610 K"ltqPI

610 AII_)-_.

IFI_FhEQ.O) Gi [_ 6_0

C_ b30 J=hqFl

OA b2_ K=I,qPl

J3-Jl_

6ZO AIIK|=AIIK} + FIJJ;*EII3,_)
JI-Jl+_P[

630 13=13.1

C

_3 DH 65D _'I.MPI

KK-KI_K

6S0 YYPI_K)-AI(KIIAA

IF|ISLII}.EQ.O) KI-KI_I

FO0 K|-K|+_PI-I

C

C_MSFRUCT tHE C_SS S£CTION _OT_[I_N (PSI) A_RAY

KEAO(I! F

C

Jl-_

Kl-_

II-I

C

U_ SO0 I_|,_

NPI=NP(I}

NFI=_F(I)

Dg 410 K=I._Pl

410 alIK)-(EIII*I..q)-E(II,M))/B.(I)

C

OB _30 J=l,qFl

DO _23 K-I,_PI

JJ=JI_K

_20 AIIK)=AIIKI + F(JJ)*EII3,_}

Jl=Jl*_Pl

_30 13=13_1

K_-KI_K

_SO ZPIKK)-AI(K)/AA

|1"[1+1

[2"]2+1

- fF_l$!

12/15/66

728

712

LM$C

C$&K - EFN SSJ_CE STATEMENT - IF_($) -

IFIISLI|IoEO.I] _l TI S03

I1"[1_1

12"12+1

AI=KI÷I

SO0 _I=KI_NP|-I

C CBNSTRUCT tHE $HEa_ A_GLE A_AY

C

READII| F

REWIND I

_E&OIl) OUNREC

Jl=0

KI-_

I3-NT6P*I

U_ 600 I=I.N

_P|_NPlI)

NF|'NF([)

OB _10 K=|*NP|

S|O AIiK)=O.

IF|NFI.E_.O} GB TB 5_0

O_ 530 J-hNFI

U_ 520 K=I_NPI

JJ=JI*K

5ZO A|IKIzA|IK| • F(JJ)_EII]_M)

JIzJIeNPI

530 13-1_1

C

560 Og 553 K=I.NPI

K_mKI_K

5S0 YSPIK,K)z&I(KI/AA

C

IFIISLIII.EO.OI KI_KI_I

600 KI_KI_INPI-I

C

_RITE|be71_) _eiIeB(I)eAP(1)_ZPIII_YSPiIItYYPCI).I=I_K|I

710 _|_NATIbHINOOE |Z_TH oeoem'//IHOt36XelOH_R_S$ SE_TI3XtSNSHEAKtEX_

o3NPSII_H STA..3X_.EHLOCATIBqeFX.IONOEFLECTIBNI3XeRNRETATIO_.SX.SHA

eNGLE_EX.SHPRINEIli|5.1PEI_._,+2X,_EI3._)}

C

|FIH_&PE.EQ.O) _B TE 89_

_FREQ=_IMIe6.283IES3

GNAb$=GMVIN)

_RITE¢|O) MKEUNT._FAEO_GNASS.XI

kRITE(|OI |APIII_.I=I_.K|)

_RITE(10) (YSPI/I,,I-I,KI}

MNIIkIL_I IYYPIII.+I=ItKII

#AIFEIIOI IIPIII*J=I.KI}

800 CBNTINUE

810 CALL CLEAN

|F(MIAPE.EQ._) G_ TE 820

ENO FILE 10

RE_[_O I0

_0 RETURN

E_O

12/15/b6

625

8ZT

828

88b

887

89Z

897

9:)2

911

915

916



LMSC
_6L

DIMENSION AINXil,SINXS)

ISIGN-_

NCHAR-I

A_AX-A(21

IFI_XA°LT,4) GB ;E 1_

U_ 10 I=4,_XA_2

10 AMAX-A_AXl(AMAK,A(LI)

t5 IF(_.EQ.LI G_ T_ 30

_AX_BI2)

U_ Z_ l'_t_XS,2

2O B_AX=AMAXI(8NAX,BII))

AMA_=AMAXIIAMAX_BMaXl

)0 IfiAXAX.Li.I°E_3_) G_ i_ IZD

IFIA_aX.L_,Z,I $_ T_ 63

N-O

AI-ID.

_0 IF(_MAXoLEoAI) G_ T_ 50

N-_I

Al=al_lOo

G_ T_ _U

50 AI=AI/IO.

G_ T_ 8D

60 ISIG_-I

N'I

AI=.I

_0 |FiiM&_°GIo&ll G_ Ti 80

N=N_I

ll=Al/lO.

G_ T_ T3

8_ A_AX-A_&X/_I

IFIA_AX._E°I_.) _ TB 90

[F(A_AX°_Q°2.31 G_ T_ 10_

A_AX-FL_AT(IFIX(AMAX|_II

IF(A_&X.EQoI_.J _C=2

IFIAqAX°_Q,2,0! G_ T8 10_

GB iO 13_

90 _£-2

IF(AMIX.GT.I_.I IMAX-20°

G| I_ 130

N=NI1

G! i_ 130

110 N-_-I

Gi li 13U

120 AMAX-I_oO

N_-2

GJ r_ 1_0

130 IFi_oGE°IOI qCHA_-2

i_0 RETUR_

ENU

12115/66

G_PHZ533

GRPH256_

G_PH2553

GRPH2560

GRPHZ570

GRPH258_

GRPH2593

GRPHZ600

G_PH2613

GRPH2623

GRPH263D

_RPH26_3

G_PH2653

GRPH267_

GRPH_680

GRPH26_3

G_PH2700

GRPH2713

GkPHZ72_

G_PH2730

GRP_ZT_

GRP_2753

GHPH_763

GRPH277D

GRPH2783

GKPH279_

GRPH2800

G_PH281C

G_PH2823

GRPH2830

_R_H28_

GRPH2859

G_PH286_

GRPH2_73

G_PH2880

GRPH2892

GRPH290_

GRPH291_

G_PH29_

G_293_

GRPH2?_

GRPH2950

_RPH296_

GRPHZ973

GRPHE980

GRPH2990

GRPH3_D_

GRPH3013

GRPH3033

GRPH30_

GRPH30S_

G_PH3063

LMSC

_$6E - EFN S_J_CE STATEMENT - iF_IS) -

$UBRgUr|_E LINEILiNPIXeVt,J)

DJH_NSiON X(_PllY(NP|

NX0-_XV(XlLil

NY3"_YV(Yll)|

D_ 10 |'21NP,J

NXI=NXVIX(|)|

NYI'_VV(Y(I|)

CALL LINEVi_X0,_VOINX_,_¥11

NX0"_XI

10 NY0"_VI

_TUR_

12/1_/66

2

4

13

13

15



j I

LMSC

C_N

_UBRBUTINE PLgT|LINP,XtYeJ,ISY_)

DIMENSION X(NP)IY(NP)

t_X0_NXV(X(L|)

NYO=_YVIY(|))

GALL PL_TV{_XOeNY011SY_|

_ L_ |_ZtNPDJ

NXL_XV(X(I))

CALL LINEV|NXO,_YOtNXLoNY||

CALL PLOTVI_XLBNYL_ISVM)

NX01_XL

REIU_N

E_D

121L5166

G_PH3Z|)

GRPH3Z2_

GRPH3230 Z

GRPH32_ 4

GRPH325) 6

GRPH3Z63

GRPH327_ 12

GRPH328_ 15

GRPH3_9_ |7

G_PH330_ 19

G_PH33_

GRP_33Z3

GRPH333_

G_PH33_

10

Z0

LNSC

[56N - EFq

SUBABUT|NE PL|TZLKA.N)

OINENSIgN A[_)

NX3sMXVIA|L)|

NY_sNYWA(2))

IF(_°LI°31 G| _ 20

D_ |9 [_3t_t.2

N_L=_XVEA(|)!

CALL LINEV|NXO_NYDBNX_t_YI)

NY_'NY!

REtUrN

END

SIJECE ST&TEHE_T - IFqI$| -

121|5166

GRPH308_

GHPH309_

GRPH3100 2

GePH31|_

GRPH3_ZD

GRPH3L33 L_

_RPH31_3 1_

GRPH31$3 )8

GRP_3L63

G_PH3L73

GRPH319_



]elPUlCATaF_LL_* ** SA-_01ST_C_LACg_PArlSg_ WITH R_TA_Y Ir, ERTIA VOCIFIECISFAPESI ||13

q • 4

ePrleN$ L -0 1 -3 -C 14 -6 -_ -0 *0 -C -0

BE6_ E_L SL RM BC PNU NL _ NP _P _|P NE! NGJ

I U.4275_10'3C C2 -0.0C3300C0_-38 -0.00;000C_[-38 -O*OGOOOCCOE-38 -C.3C000CCOE-38 3 3 172 344 _44 344 34_

9._OOJ'_C_ C2 -O._JOOJ_nOE-38 -_._'000C:E-38 -O.O_O000_OE-3_ -O°OCO00CCCE-38 3 _ L73 346 _46 346 34_

).125_'J_ C2 _.2_00_C00_ CC -_*0_000C_-38 -_.O0000C_OE-3B -C.OCOC_CCCEo38 3 _ 15L L02 102 102 102

BEA_ ( 1)

NP! 1) " L72

C.2_27_5_E 03 C._CL_I2_E O_ O°_73_C_GE 12 C.2224_5C0_ IC0o4_9_0r 03 O.L_I6_L_E O_ 0.5738_00G_ 12 0.22242500E IC

3 O°_564_q_F 03 C.I_50E O_ 0.573BOCOCE 12 C._2242500E 1C

0.60_0_00_ O_ C*_1_4_5_ 0 I, 0.573_0COCE 12 C.2224_50_E IC

5 0.627_4_5_E U_ 0.224_1C_E 04 C.57_8_COCE 12 C.22242500E 1¢

C065_1_0_ O_ 0.236_1700E O_ O°_73BOOOOE |2 G.22242500E |0

7 G°7_5_4_5_E 03 0._28_C00E O_ 0.573_000GE 12 0.22_42500E IC

8 Go7_G6_CC_F O_ 0._7_7650F O_ O.573_OGO_E 12 C.22242500E IC

10 0.6_73_00 _ O_ O*_L67_I_OF _ _.573_0000_ 12 0._242_00E 10

11 _.93_29449_ O_ C.3_11200E O_ _.573BOOOOE 12 C.222425COE |C

12 C°_3_5e5,)_ O_ C.3_9_C_0E O_ 0.5738_00E |2 C.22242500E LC

14 0°1313)250E O_ 0._3_2_CCOE O_ 0°573_000E |2 C.2224_500E IC

15 O*I_72_QOE O_ O°_Tb3_O_F O_ 0.573_0000E 12 0°222425COE 1C

lb O*L4_51_Sn_ O_ 0.570C_5_F O_ G.573BCOOOE 12 C.222425COE 1C

17 C*|7_2_100E _ 0.73_23450E _4 0.573_000E 12 C°22242_COE ]C

1_ 0*2_1_0_E O_ 0.12_|CC50F OS 0.5738000GE 12 _o22242500E |C

2C C°_27_2E_E O_ 0.1_371_0E O_ 0.5738C000E 12 0.22242500E 1¢

21 C*_50_715_E O_ 0.21_13_COF 0 _ O°573BOOOOE 12 0°222425CCE IC

22 C.12C5_1_E 05 0._2_4_250F O_ 0o5738_0GE 12 0*22242500E IC

23 0.2_4_9700E 05 C.23004850_ O_ 0°57380000E 12 Co2224_500E 1_

_ 0°_66_5400E O_ O*2_Z61_OE 06 0*638_329_E 12 C.2880_037E IC

2_ 0*1_7_1_E 05 C.169C3L_OE O_ O*6963_B49E 12 C*_36_575E |C

26 0*12744_0_E 05 C°15_5_10_E 06 0.68_23400E 12 0.3536_5?5E IC

28 C°I_H2b_50F O_ O.LSC_OF 06 0°63_786_GE 12 0._|41325E IC

2_ C.129b_OOE _ 9.]4421LSOE 06 0*593039_0E 12 C*3C_L_OT_E IC

30 0°1201_0_E O_ 0.12_3_00E 06 Oo54597bO_E 12 0._091_075E IC

3L 0.11C0_60_ O_ 0.11742250E 06 O.5_95B2_E 12 0*3C_17075E 10

32 O°I02_2E6_E O_ 0*1135_0_E 06 0o4_54_550E 12 C.3C917075E _G

33 C.96_0_E O_ 0.11_7_50E 06 _.462_350UE 12 _°28_L_250_ |C

_4 0°93387_0E O_ C.IC32CCBSE 0 _ _.4402445UE L_ _.2_134_E IC

35 _°'_8_eS_E O_ 0._6_1_50E 05 O*4176540_E 12 0.2691342_E IC

3_ _°_sq_oeO_E O_ _.TZq_5_O_E O_ 0°_50_3_CE L2 C.26qL_425E t_

_7 O*TI_B31OOE 04 0*62_1100E O_ 0o3724?25GE 12 0.2_91_425E |C

38 _*6_167C00E O_ 0._4_7_0E O_ O*349B820_E _2 C.2535_45_E IC

3_ 0*5_862_00_ _ _._7194600F Q_ O*3Z72915_E 12 C.2379_475E 10

4_ C°4_9551_9_ 04 0.4_4_00E _ 0.3C47G10_ 12 C.2379_47_E IC

4_ 0°_771_0_E 04 C._5_62_C_E 0 _ O*2_O0_U_E 12 0.22464925E 10

43 0.4_2_1]00E O_ 0.47_7ESOE O_ 0.2744C75UE 12 0°22_64925E IC

44 C*_q740C00_ 04 0.4C72C750E O_ 0°2687600_E [2 Co2246_92_E IC

46 C*3q2_I65_E 04 0.3_74_00E 05 _*224B_I_E 12 0°22464925E 10

47 0°4_3_71_E 04 _.46163_0E O_ O°IB_35_O_E 12 C.2246472_E LC

48 0*4_717_0F O_ 0.4_6_1_0_ O_ U*IS_3_4_E 12 C*224649ZSE IC

$0 0°271_5_5_E O_ O*Z401_]50E O_ O°IB93_400E 12 O*2131E8_BE 1C

_1 0.24_7275_E O_ 0.216_C150E O_ 0.1e93_OCE 1_ _°2CL|I94_E 1C



53 0.24391(50E04 O.ZESqE_OOEO_

54 O.24b33ESOE 04 0.23128850E O_

5S 0.24756_00E 04 0.23340550E O_

$6 0.2_83519_E O_ 0.23402550E O_

SB O*2SOBBI50E O_ O*235qTlSOE 05

59 0,25316450E 04 Oo2382CBSOE O_

60 0.2_310250E 04 O.23799eSOE O_

61 0.24689_00E 04 0.23114700E OS

62 O.23B45_SOE 04 O*Z22497SOE OS

63 0.2_257_50E 04 O.21801eCOE O_

64 O.23104SOOE O_ 0.218971SOE 05

65 0.23676450E 04 0.22764800E 05

66 0.24485200E O_ O*23B632SOE OS

67 0.247a83SOE 04 0.24364_C0_ O_

68 0.24834100E 04 0.244S_3SOE 05

69 U*25Q3SCSOE O_ 0.2444SOSOE O_

70 0.25282_50E 04 0.24235150E OS

71 0.25355250E 04 0.23621250E O_

?2 O.262B4_50E O_ O.240B6CSOE O_

73 0.307_5_00E O_ 0.29453600E O_

?4 0.372439SOE 04 0.37691_0E 05

75 0._014_750E 04 0.41228600E O_

76 0.3920325UE 04 0.4C021500E O_

?7 0.3S999750E 04 0.36676CSOE O_

78 0.31462700E O_ 0.31976300E O_

79 0.28356100E O_ 0.27843150E O_

80 0o26659C50E 04 0.24_84600E O_

BI 0.260_8_00E O_ 0.23114300E O_

B2 0.26_7S250E O_ 0.234_7_00E 05

B3 C.28_89300E 04 0.24271C50E 05

B4 0.32_35150E 04 0.25287750E O_

8S 0.3_822200E 04 0.24909C00E 05

86 O*34663?OOE 04 0.23316800E O_

87 0.3227S200E 04 0.22953750E O_

88 0.27897_00E 04 0.23692550E O_

89 0.26725250E 04 0,22834C00E OS

90 O.28659ESOE 04 O*20427EOOE 05

91 0.28185400E O_ 0.1_757750E 05

92 0.25002_SOE 04 O*IBC82?OOE OS

93 0.22560450E 04 O.I_OS6SOOE 05

94 0.21160150_ 04 O,ZI42C2SOE O_

95 0.204_6650E 04 O*22qqC2SOE 05

96 0.20444400E 04 O*2373B300E O_

97 0.20803400E 04 0.24S84700E 05

9B O*21_IS_SOE 04 0.25563_COE 0 =

99 0.21033250E 04 0.25182_SOE 05

!00 O.IR957£OOE 04 0.23003200E O_

101 O*21088eSOE 04 0.2606630JE O_

102 O*2B380300E 04 0.3_5C7200E OS

103 0.30195300E 04 0.38127_00E O_

104 0.24C18400E 04 0._C802650E O_

lOS O*IRO21700E 04 O.2_S??C_OE O_

106 0.14222_00E 04 0.18_578COE 05

107 0.122¢9450E 04 0.165383SOE 05

108 0.12604350E 04 O*I?GS_200E 05

109 0.13_77200E 04 0.18347_50E 05

110 0,14734250E 04 0.19366600E O_

111 0.15467450E 04 O*2GOIC3OOE 05

112 0.1_716_00E 04 0._0219650E 05

113 O.15_UgCOOE 04 0.20322200E 05

114 O*lb289?SOE 04 O*_OSCC400E OS

115 C*16608450E 04 0.2C64_?00E 05

116 0.16686150E 04 0.20695C00E 05

117 0.16252250E 04 0.20232400E 05

118 0.15144600E 04 O*I_O031SOE O_

119 0.14246C00E 04 O*I?9?SCSOE 05

120 0.142114SOE 04 0.1793_900E OS

121 O*I4643EOOE 04 0.18371050E 05

122 0.152_0150E 04 0.1_924500E 05

123 0.1S763100E 04 o*Iq396BSOE O_

124 0.159_1400E 04 O,IqS6S350E O_

125 O.I_94B600E 04 0o1_577C50E 05

126 0.15910650E 04 0.19_93_00_ O_

127 O*ISB26_OOE 04 0.19569700F 05

12B C*15680250E 04 0.194447SOE OS

12_ 0.14876_50E 04 O.IBS_S3OOE O_

130 0.12600400E 04 0.16122C00E _5

1_1 0.10130825E 04 0.133936SOE O_

132 0.91557650E 03 0.12169_00E 05

133 0.9086S_SOE 03 0.11838150E 05

134 O.9236B_OOE O_ 0.116643SOE O_

135 0,_4944C50E 03 0.11493_00E 05

136 O.gSgOBI99E 03 O*I09ZS_OOE O_

137 0.9566S_50E O_ 0.10165100E 05

138 0.95335]SOE 03 O,gBICI3OOE 04

139 0.948B9100E 03 0.97592250E 04

140 O*_422ZCSOE 03 0._6_4CC00E 04

141 0.92402750E 03 O.gB4S_CSOE 04

142 0.85661C00E 03 0.11144400E O_

143 0.7_688_50E OJ 0.13067600E 05

144 0.71345SSOE 03 O*I266SEOOE 05

145 0.72352150E 03 0.1C41_450E 05

146 O.774B?_OOE 03 0.98401499E 04

147 O*B6039_50E 03 O*1071e300E 05

148 0.901093SOE 03 O*I09TS?OOE 05

14q OoSq986650E 03 0.106536SOE 05

150 O*?OI05100E 03 0.10394600£ O_

151 0.90454_00_ 03 _,IGI96CSOE 05

152 C.91463_99E 03 O*ICI91SOOE 05

153 0.93132_00E 03 O*tC3_I2SOE 05

IS4 0.13146_20E 04 0.1_294600E OS

ISS 0.20773_00E 04 0.25095C00E 05

156 0.242639SOE 04 0,29517_0E O_

157 0.22665100_ 04 O*Z?3341SOE O_

158 0.19937_50E O_ 0.23?64350E 05

159 0o16907C50E 04 O*IqB74CSOE 05

160 0.155S7_00E 04 0.17483850E O_

161 0.16484_00E 04 O*I?|2SISOE 05

162 OolS140qOOE 04 0.18262_50E O_

163 C.19956C00E 04 0.2C_5C200E OS

164 0.21609_00E 04 O°21SBSIOOE O_

16_ O.22q42COOE 04 O*ZI649400E OS

166 OoZ3626250E 04 0.21016650E O_

167 O*23663_SOE 04 0.2C94_100E OS

168 0°229422SOE 06 0o2C263_0E O_

169 0o21243950E 04 0o18446100E 05

170 0.21486_50E 04 0.18162C50E O_

171 0.25099_50E 04 0.2C7322_0E O_

BEAM (2)

NP( 21 " IT3

0.1893_40UE 12

O.|B93540UE |Z

0.|8648500E 12

O.1836L600E 12

0.1836160QE IZ

0,18361600E 12

O,In36160UE 12

0.|8074700E 12

O*I??B?BOOE lZ

O.17787BOuE 12

0,17787800E 12

0°17787800E L2

O*I7787800E 12

0,17500900E 12

0o1721400UE |2

0.17214000E 12

0o17214000E 12

0.1721400_E 12

0.1?214000E 12

O.17ZI4000E 1Z

0.17214C0UE 12

0.17142250E 12

0°17070500E 12

0.17070500E IZ

0.17070_00E 12

0,17070500E 12

0.17070500E 12

0.17070500E 12

0.17070500E 12

0.1707050UE 12

O*ITN70500E 12

0.17070500E 12

0.1707050CE 12

0*17070500E 12

0,17070500E 12

0o17070500E 12

0,17070500E 12

0.17070500E 12

0.17070500E 12

0,17070500E 12

0,17070500E 12

0*|7070500E |2

0,|7070500E 12

0,17070500E 12

0,|707050GE 12

0,17070500E 12

0.17070500E 12

0.1707050CE 12

O*I%8bTSOQE 12

0.2266_100E 1_

0.22665100E 12

_.Z2665100E 12

_.22665|OOE 12

0.2266510GE 12

0.22665100E 12

O.22665100E 12

0.22665100E 12

0.22378200E 12

0.2209130uE 12

0.22091300E 12

0.2209|30uE 12

0.2209130UE 12

0.2166075_E 12

O*21230600E 12

0.21230600E 12
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169 0.18416950E 04

170 0*20318?00£ 04

171 O*ZO412ESOE 05

172 O*12427E45E 04

BEAM | 3)

NP( 31 • ISE

STAT||N pp

| 0.44645450E 03

2 0._3930550£ 03

3 0.23215_50E 03

4 Oo|7E5819qE 03

S 0.17850200E 03

6 0°|7858200£ 03

7 0.17858200£ 03

8 0.17858200£ 03

q 0.17858200£ O_

|0 0*19346382E 03

11 0.22322?50£ 03

12 0.25299116£ 03

13 0,25277113£ 03

14 0o22322740E 03

15 0*|9346384E 03

|6 0*17858|99£ 03

17 0*17848200E 03

18 0*17858200E 03

19 0.|7858|99E 03

20 0*17558200£ 03

21 0.17858200E 03

22 0.6_769|50£ 04

23 0.20273585E 05

24 0o33670261E 05

2S 0.3367075EE 05

26 0.20274¢78E 05

27 O*6E?93q53E 04

?8 0.18700794£ 03

29 0.19792400E 03

30 0.20884000E 03

31 0*21629795E 03

32 0.21629500E 03

33 0.21429800E 03

34 0*2|479795E 03

35 0.2|429£00E 03

36 0.21429eOOE 03

37 O.ZI429794E 03

38 0.21429EOOE 03

39 0.21429800£ 03

40 0.21429795£ 03

A| O*21429EOOE 03

42 O=Z1429EOOE 03

43 O*ZI429794E O_

44 0.2|429£00£ 03

45 0*21429£00£ 03

46 O.Z1429795E 03

67 0.21629£00£ 03

48 0*2|429800E 03

69 0.21429787E 03

50 0.21629500E 03

$1 O*21429EOOE 03

52 0.2|429794E 03

53 0.?|429E00£ 03

$4 O.21429EOOE 03

55 O*Z14297q5E OJ

56 0*21429500E 03

67 0.21429_00E 03

50 0.20653962£ 03

59 0.19102300E 03

60 O°17550E36E 03

61 0.16746£62E 03

62 0.16691C00E 03

63 0.|6635133E 03

66 0.|6579263E 03

65 0.16523400E 03

66 O.164b?533E 03

67 0.164||_79£ 03

68 O.16355ESOE 03

69 0*|6100C17E 03

70 0.16246163£ 03

71 0.!6188300E 03

72 0.16132433E 03

73 0*16076579E 03

76 0.16020740E 03

?S 0.15964917E 03

?6 0.15909C63E 03

T? 0.15853700E 03

78 0*15797333E 03

?q 0.15741463E 03

SO O,15655EOOe 03

81 0.15629733E 03

82 0.15573_79E 03

83 0.15518C50£ 03

86 0.15462217E 03

85 0.15606363E 03

86 0.15350500E 03

87 0.15294533£ 03

/:;).

0.37277CSOE 04

0.361C3600£ 06

0*34959050£ 06

0*33722240E 06

0.32933750£ 06

O.32062E_OE 06

0.3167|200£ 04

0.31371100E 06

0o31317650E 06

0o30893100E 06

0.30361550E 04

0.30006300E 06

0*2965/350E 06

O*ZgI76CSOE 06

0.28495450E 06

0.27470100E 06

O*Z6619650E 04

0*25082300E 06

0*25924850E 04

0*26469550E 06

0*265|g]50E 04

0.25100800E 04

0o23106000E 04

0.20722700E 04

O*IE874ZO0£ 06

0.|9675000E 06

0.22591E50£ 06

0o26155860E 06

0.30620200E 06

0*61456£00£ 06

O*SgC75EOOE 06

0.77067050E 06

0*95370469£ 06

0.10727050E 05

0.10669250E 05

0,65367850E 04

IP

0*26713065E 04

0.18599795E 04

O*|2486525E 04

0.94063361E 03

0.93592300E 03

0.9312|233E 03

o*q256_lBIE 03

0.9|864|50E 03

0.9|1831|7E 03

O.q7680492E 03

0*1113_530E 04

Ool?S032|OE 06

0.12416093£ 06

0.10868285£ 06

0.93224742E 03
0.85215627E 03

0*84656900E 03

0*84096366E 03

0.83533£43E 03

0.82973369E 03

O*EZ412849E 03

0*28835757E 05

O.B6864E51E 05

0*|4089356£ 06

0.16085512E 06

0.84749367E 05

0*2864361GE 05
O*6067E269E 03

0*6329|998E 03

0,66105732E 03

0.67681G66E 03

0.67418050£ 03

0*67355016E03

0*67291984£ 03

0*67228699E 03

0*67166000£ 03

0*67|02966E 03

0*67039060E 03

0.66976917E 03

0*669|3_66E 03

O*b685O£50E 01

O.b678?_I?E 03

0,66724753£ 03

0*6666|_00E 03

O*66598799E 03

0*66S3S766E 03

0.66672749E 05

0.66609716E 03

0*66366642£ 03

0.66283649E 03

O.66220E|6F 03

0*66157584E 03

0*66096599£ 03

0.6603|5991 03

0*65968566| 03

0*65?05550£ 03

0.65862516E 03

0.63408320£ 03

0.58903001E 03

0*54297668£ 03

0.51693|03E 03

0*51089350E 03

0.$0685453E 03

0*4988|78TE 03

0.49278000E 03

0.68676200£ 03

0.68070404E 03

0.67666650£ O]

O*66862E83E 03

0*66259089E 03

0.45655300E 03

0.45051500£ 03

0.46667705£ 03

0.43843950E 03

0*53240183E 03

0.62_3E389E 03

0.62032600E 03

0.BI42EEOOE 01

0.40075006E 03

0.40271250E 03

0.39617484E 03

0*3_013691E 03

0.38409900£ 03

0.37806100£ 03

0.37202308E 0_

O*365qESSOE 03

0.35994783E 03

0*29837600E ll

0*79837600£ II

0.29837600E 11

0*29837600E 11

O.29837600E 11

0.29837600E 11

0.2983760_E 11

0.29837600E 11

O*29837600E 11

0.2983760UE 11

0.29537600E 11

0.29837600E 1|

U*29837600E 11

0.29837600E 11

0.79837600E 11

0*29837600E II

0.29837600E 11

O*29637bOOE 11

O.Z9817600E 11

0*23525800E 11

0*1721400_E 1|

O. ITZI4OOOE 11

0*16066600E 11

0.|4918800E 11

0.16918800E 11

0.16918800£ lL

0.14918800E 11

0°16918800E 1|

0.1606660GE 11

0*1721600Q_ |[

O*l?21600UE 11

0*17216000E 11

0.13627750E 11

0.10041500E 11

0*10041500£ 11

El

0.16696160E 11

0*13366220E 11

0.10036300E 11

0*83263329E 10

0o82413199E |0

O*UI563066E 10

0*8071289/E 10

0*79567700E 10

0*790|2500E 10

0.7016237EE 10

0.77312369£ 10

0.76462316E 10

0.756|2238E 10

0o7476215GE 10

0.73912050E 10

0.73061928E 10

0*72211000E 10

0o71361667E 10

0.70511565E 10

0o69661450E 10

0.68811350E 10

0.67961228E 10

0.67111100E 10

O*66z60g66E 10

0.6561086§E 10

0.64560769E 10

0.67902368E 10

0.62135950E 10

0*61369517E 10

0°60631352£ 10

0.5992|500£ lO

O. 5721!_33e 10
0.58501733E 10

0*57791850E 10

0.57081950E 10

0*56372053E 10

O*55662ZOOE |0

0.54952333E 10

0.56242453E 10

0*53532600E 10

0*52822733E 10

0.52||2054E |0

0.51403000E 10

0.50693133£ 10

0*49983238E 10

0.69273350E 10

0*48563650E 10

0*47853537E |0

0.67163700E 10

0*66633§33£ |0

0.45723955E 10

0°45016100£ 10

0.44306233E lO

0*63596339E 10

0*42886450E 10

0*62174550£ 10

0*E1464656E 10

0*40756800E 10

0°40064933E 10

0.39335057E 10

0.30625200E 10

0*37915333E 10

0*37205457E 10

0*36695600£ 10

0.3S785733E 10

0.35075862E 10

0.3636594_E 10

0.33656030E 10

0*32966159E 10

0*32236300E 10

0*31526634E 10

0*30816560E 10

0.30106700E 10

0*29396834E 10

0*28886944_ 10

0*27977050E 10

0.27267150E |0

0.26557261E 10

O*ZS867400E 10

0.25137533£ 10

0.24427661E 10

0*23717800E 10

0.2300?933E |0

0*22298045E 10

0*21588150£ 10

0*20878250E 10

0.10231440E l©

0.10731550£ 10

0.10231550E 10

C.10231550E 10

0.10231530E 10

0.10231_Q[ _0

0.1023i550E 10

0.10231550£ 10

0°10231550£ 10

0.10231550E 10

0.10231550E IC

g,102315_0E LC

0.10231450E 10

0.10231450E 10

0.10231550E 10

0.10231550E lO

0.10231550E 10

O*1023ISSOE _Q
C.10231550E 10

0*81185125E C9

O.60054750E C9

0*60054750E C6

0.5671£375E cg

0.53382000£ Cq

0.53382000£ cq

0.53382000E cq

0.53382000E C9

0*53382000E C9

0*56718375E 09

0_EQ054750£C9

0.60054750E C9

0.60096486E C9

0.47863|11£ 09

0.3550_000£ C9

0*35585000E C9

0*68933500E C9

GA

0*$6832296E C9

0.4593E090£ Cq

O*3504EEB4E C9

0°29522286£ CB

0.29369302E cq

0*292|6316£ C9

C.29063330E Cq

0.2Eq|0366£ C9

0.28757360£_Cq

0.28604372E C9

0.28651389E ¢9

O.2829e404E Cq

0.28145616E C9

0*279q2432E C9

0.27839467E C9

0.77606459E C§

0.27533676E C9

0.27380690E C9

0.27227504E cq

0°2?074520£ C9

0.26921536£ Cq

O,2676E567E £9

0.26615463E C9

O.264625TEE C9

0.263O9590£ C9

C.2615e606E Cq

O*25ESC62qE cg

0.25697650E C9

8*25566665£ C9

0*25391673E Cq

O.2523E6qBE cg

o__,_25oo5709J. :9

C.2493ZT17E cg

0*26779?37£ C9

O*26626T52E C9

0*26473760£ Cq

0.7432C70|E C9

0.74167796E C9

0.26014806£ C9

C.23861826E C9

0.2370£839E C9

0.23555867E 09

C.23602868E C9

C.23245883E C9

0.2309_09|£ Oq

0.2294391|E Cq

0.22790926E C9

0.72637926E Cg

0.2?686955£ C9

0.22331970E C9

O.2217E979E C9

0.27025998E C9

0.21073013E C9

0.21720022E C9

0.21567062E Cq

0.21614057E C9

0.21261066£ Cq

O.2110B08SE cg

0.20945|00E (9

0.20802109E C9

0*20665129E C9

0*20696166E 09

0.20363153E C9

0.20|90172E Cq

0.20037187E C9

0*19884197E cg

0,19731216E C9

O*lg57E231E Cq

O.lg4Z5240E 09

0.19772259£ cq

0*19|19276E cq

0,18565285E C9

0.18813303£ cg

0.1866031EE C9

0.18507328£ C5

0.1E356346£ cg

0.18201361£ C9

O.180683T|E cg

O*178gE390E Cq

0.17762605E Cg

0.17589615E 09

0.17636636E Cq

O.IT283669E Cq

0*17130659E cg

0*16g77678E cg

0o16824693E C9



88 0.15239779E03 Oo3E39cgqzEO_ 0.20168362E lO

89 0,15182550E 03 0.347872008 03 0o19458500E 10

qo 0.151271178 03 0.34t83400E 03 0.18748634E 1Q

91 0.1585_61F 03 0.3_184|72E 03 0*18038762E I0

92 0.17371_99E 03 0,37789548E 03 0.173289008 10

93 O.18886E32E 03 0,4C394_|5E 03 0.16619036E 10

94 O*IBROSCqTE 03 O,3_BOTB2bE Oh 0.159091638 |0

95 0.17127301E 03 0._6028302E 03 OolB|qq30GE 10

96 0.15449801E 03 0.322487698 03 0.144894348 I0

97 0.14557_13E 03 0.]C131159E O_ 0.137795478 |0

98 0.14452850E 03 0.29675500E 03 0.13068650E 10

99 0.14347183E 03 0.292198338 O) 0.12359751E 10

100 0.821225078 03 0,66955866E 03 0.12819969E 10

101 0,21777515E Oq 0.142883948 04 0.14450349E 10

102 0.353435b|E 04 0.218811928 04 0,16080715E 10

103 0.45400_998 04 0,236212168 04 0.17106233E IO

104 C.51fl491458 04 0.195085038 06 0o175269§68 10

105 0*584976438 04 0.153957T18 04 0.|7947649E |0

106 0,62490488E 04 0.128732398 04 0.18287548E 10

107 0.63927849E O_ 0.|194C951E 04 0.18546706E IO

!OB 0._53651488 04 OollOOE_Sl_ 04 0*18805833E lO

109 0*659237198 04 O.ICZ87GbIE 04 0.18935381E |0

|I0 0.65603749F 04 0.97762103E 03 0.|8935400E 10

Ill 0.652837168 04 0.92653_04E 03 0.18935400E 10

112 0.64874_378 04 0,814073048 03 0.18735381E IC

113 0.643767008 04 0.820237538 03 0*18935400E lO

|14 C.63878700E 04 0*7664¢1218 03 0,187354008 |0

115 0.63828S048 04 0o761C232|8 03 0*18935381E IC

116 0*b42274q98 04 0o_C41C5968 03 0*18935400E |0

117 0°64626C338 04 0.847|87958 03 0.1893540_E |C

118 0.6482523TE 06 0o868728168 03 0,1893538|E |0

|19 0.64825_00E 04 O.B6872SOOE O_ 0*18935400E 10

120 0.64825_00E 06 0.86872_00E 03 0.18935600E |G

12l 0ob45_77048 04 0,8398_8258 03 0*189353818 |0

122 0°660227008 04 0°78196903E O_ 0.1893560_E lO

123 0o634878348 04 0,724|25058 03 0°18935400E 10

124 0.631276058 04 0.685195028 03 0o18935381E 10

|25 0,62942200E 04 0*6651690|E 03 0.18935400E |C

126 0*62756_338 04 0o645142348 03 0°1893540QE lO

127 C.63G83921E 04 0*680696568 03 0*18935381E 10

128 0.639Z33498 04 0.771233928 03 0°|8935400E lO

125 0.647627158 04 0,86197C578 03 0*189354008 1_

|30 0o651823368 06 O.gC733EIZE 03 0*1893538|E |0

131 0*b51824008 04 0.9C7339008 03 0.1893540UE |C

132 0°651824008 04 0°9C7339008 03 0*|893540_E |0

133 C.65_31718E 04 0.934294868 03 0.|8935381E lO

134 0°65930_498 04 0,98820942E 03 0*189356008 10

1_5 0.664293158 04 Q*1C421231E 04 0.189354008 I0

136 0.671363678 04 0.11|85821E 04 0*|0935381E lO

137 0.680518988 04 0.121752988 04 0.189354008 10

138 0.68967_658 04 0.131649658 04 0.18935400E lO

|39 0°69267£168 04 0o136997538 04 0.18935381E 1C

140 0.68951C908 04 0*13779700F 04 0.189354008 |0

141 0.68635C|68 04 0.138598338 06 0.189354008 lO

142 0.593778658 04 0.13899_87E 04 0.18899232E IC

143 0.41179727F 04 0.|389_600E 04 0.188269508 IC

144 0.229815318 04 0.13899600E 04 0.187546508 10

145 0.|30235238 04 0.13899587E 04 0.18158234E lO

146 0.11305802E 04 0.13899800E 04 0.17037752E lC

147 0.99880695F 03 0.1389;6038 04 0.159172528 lO

|48 0.800318898 03 0.|50593998 04 0.13562558E 10

149 0.655118718 03 0.|7379C478 04 0*99737050E 09

|50 0.18641829E 04 0.19698_818 04 0*63848367E 09

BEAN I 4l

NP( 6) = 145

$TATIeN FP lP El

1 0.299937858 04 0.22637317E 04 0*656254998 Oq

0*219855998 04 0.26194_50E 04 0o10506850E 100.27520E668 04 0*297525838 04 0*14451|5UE |C

4 O._lBbB781E 04 0.31_60681E 04 0o161409|6E lO

5 0.341297508 06 0.32819250E 04 0*155761508 10

6 0.3669_716E 04 0o336778168 04 0_150113838 10

7 0.365702328 06 0.t2229966E 04 0.144466168 1C

8 0.33768300E 04 0.286757008 04 0*1388185GE 13

9 0,30966_678 04 0.247216338 04 3.133170838 |0

lO 0.286312158 04 0.218604828 04 0o127578828 |C

I1 0.267808508 06 0.19832850E 04 0.|220425CE |C

12 0o_49244838 04 0,17825217E 06 0.l|690617E 10

13 0.22897_89E 06 0.1_831_31E 04 C°111608qBE 10

16 0.207001508 04 0°13853C008 04 0°1073510ue |C

15 0*18502717E 06 0°11874067E 04 0.|030930UE lO

16 0.170817658 04 0.10607|888 04 0.98834844E 09

17 0.16437_008 04 0.1C0_23658 04 0o965765_CE 09

IB 0*157928338 04 0.94975417E 03 0*9031825be 09

19 0.15148_498 04 0.894271288 O_ 0o86060028E 09

20 0.14503850E 04 0.83878801E 03 0o81801900E Oq

21 0°13859_508 04 0°7833C467E 03 0°77543767E 09

22 0.132148498 06 0*727821468 03 0.732856298 09

23 0.125703508 04 0.672338508 03 0o690275008 09

24 Co11925850E 04 0°6|6855508 03 0*64769361E 09

25 0*11237496E 06 0.563362148 03 0o56401966E 09

26 0°105052858 04 Q.51185851E 03 0.379253038 09

27 0.97730751E 03 0,46035484E 03 0*214486378 09

28 0.89613_478 03 0,61265657E 03 0.13153397E 09

29 Q.80701_OIE 03 0,3681640|E 03 0*13039600E 09

30 0.71789C358 03 0.32387134E 03 0o129258008 Oq

31 0.628767718 03 0.279578778 03 0*1281t997E 09

32 C°539668528 03 0.235286508 03 0o1269820CE 09

33 0.450523198 03 0*190994188 03 0.12584400E Og

36 0.36140C60E 03 0,1467GI768 03 0°|2470597E 09

35 0.272278038 03 0.1C2409378 03 0°12356800E 09

36 0.183158378 OJ 0.581169378 02 0.12243000E 09

37 0.12743C44E 03 0.3C6C7690E 02 0*12129197E 09

38 0.105013418 03 0.198816898 02 0°12015400E 09

39 0_826263438 02 0o815568028 O! O°ll901600E 09

40 0*714327828 02 0.25926693E 01 0.11787797E 09

61 0*7|432800E OZ 8.2_9267C08 O1 0.|1676000E 09

42 0.7!4328008 02 0,259267008 O! 0.11560200E 09

43 0.716327828 02 0.259266938 Ol 0o114277648 09

44 0o714328008 02 0.2_9267008 OI U*|1276700E 09

45 0.7!632_008 02 0.259267008 Ol 0°11!256338 09

46 0.7143278ZE OZ 0.259266938 OI 0*10972947E 0 o

47 0*714328038 02 0.259267008 Ol 0o10818650E 09

48 0.714328008 02 0,259267008 O| 0.106643508 09

49 0o714327578 02 0°2592_6848 O! 0o105100278 09

50 0.7143ZEOOE 02 0.259267008 Ol 0o103557008 09

51 0.714328008 02 0*25926700E O! 0o10201367E 09

52 0,714327838 02 0.28926693F O! 0.!00470548 09

53 0.71432800E 02 0,259267008 01 0°989277008 08

54 0°714328008 02 0*289267008 O! 0*97384834E 08

55 0.905566258 02 0.305533878 Ol 0.9584!8438 08

56 0.1288063_F OJ 0.398067968 O! 0o96298800E 08

57 0,16705211E 03 0.49C6C1948 Ol 0o92755734E 08

58 O*Zl54?oq2E 03 0°6C1742948 Ol 0°9]212644E OB

59 0.27496C97E 03 0*749491658 Ol 0.89669600E 08

60 0.33265C968 03 0o891239768 O! 0o881265348 OB

/ __ "

0.16671503E C9

0.1651852|E C9

0.|6365536E C9

0.16;1;946F Cq

C.160595648 C9

_J59065Z?E C9

O.157535BqE C9

Oo!560C6OBE C9

¢.1_4476238 C_

0*|52946338 C9

0.15141651E C9

0*169886668 C9

0.1518_923E ¢q

0,157364688 C_

0.|628_999E C9

0*1658C9368 C9

0*166213208 C5

0*!666!690E C9

0.16681859E Cq

0.!6681875E Cq

0.166818758 C9

0.16681859E C9

0.16681875E C9

C.|668|875E ¢9

0*166818598 Cg

0,|66818758 C9

0*166818758 09

C*!6681859E C9

0*166818758 C9

0o1668!875E C9

3*16681859E C9

0*16681875E Cq

0.166818758 C9

0.16681859E C9

0*166818758 cq

0*16681875E C_

0,16681859E C9

0*16681875E C9

0.16681875E Cq

0*16881859E C9

0.!668!875E C9

G.16681875E ¢9

0.1668!859E Cq

0.16681875E C9

0*166818758 Og

0*166818598 Cg

0*16681875E C9

0°16681875E Cg

0o16681859E Cg

0°166818758 Cg

C°16681875E C9

0.166818598 C9

0.16681875E cq

0°166818758 C_

Co16681859E C5

0,166818758 C9

0.16681875E C9

0*16681859E Cq

C.16681875E C_

0.166818758 Cg

0.14457616E C9

C.lCO0913IE C9

C.556062928 OE

GA

0,47391328E CB

0.754464848 08

).1035C1648 C9

3.1!9961688 C9

0.|2682663E Cq

Co129691578C9

0o13455650E C9

0.139621468 C9

0.14428638E C9

C,lEqlBl31E C9

0*15601626E C9

0.158881208 C9

C.16374611E Cg

0.168611078 ¢9

C.17367601E C9

0o178340938 C9

0.1832C589E C_

0.188070838 C9

0.!9293575E C9

0o1978C0708 C9

C.2026_5648 C9

0o20753056E C?

¢.2|2395518 C9

0.2172_0658 cg

C.197!6435E C9

0.1521C12ZE C9

0.107050088 C9

0o845214798 08

0o845219008 C8

0.865215008 OB

0o84521479E OB

0o865215008 C8

0.86521500E CB

Co865214798 08

0.$45215008 OB

0.845215008 08

0.84521478E 08

0*86521500E 08

Co845215008 08

0.86521479E 08

0o86521500E CB

0.845215008 OB

0o845214798 OB

0*84521500E ¢8

0o865215008 OB

0o865214798 08

0*8652!5008 OB

0.865215008 C$

0.845214498 08

0*865215008 08

0o86521500E C$

0.865214788 C8

0.84521500E C8

0.84_21300E OB

0o865Z14798 C8

0o84521500E ¢8

0.84521500E OB

0*8452!4798 OB

0o84521500E ¢8

0o$6_215008 C8



61 O*3_q_l_90r n: _.97_30_C O_

62 O.3_35E99E O_ _._OI4Z620F. 02

63 O°_q93_CgQE O3 O,IC48E_O6E O2

65 O*3e_lg_5_E OJ O.IC2CI_GSE O_

66 O°377_77B_E O_ 0,_94_418E _I

67 C*4_92_01E 03 O°LC36_eOSE 02

6B 0,47154C45E _ 0.116C2_04E OZ

_9 _.5_8_$479E _ 0°12_43C01E 02

70 0°571_618_ _3 0°1346_296E 02

7! C*57|462_0E O_ 0°134_3_COE _2

72 O°STI_620_E O_ 0°1346_300E O_

73 O.ST_4618_E 03 0°13463296E 02

74 0°57_6200E 03 _°13463_00_ OZ

75 0,_714_200E _ 0.13463_00E 02

?6 _*57_61B_E O3 0°_463296E 02

77 0.571_6200E O_ _,I_46330_E OL

_9 C.STI_61BSE O_ 0°I_4_3296_ O2

_2 _*_7_46LB_E O_ 0°13463_6F O_

_4 0°_71_200E O_ _°13463300E O7

87 C°_714620_E 03 0*_34633C0E OL

88 n.571_185E O_ 0*13463296E OZ

_9 0°571_200E O_ 0._3_3_00 _ 02

_0 0.5714620_E O_ 0°I_463300E 02

_l _,_71_61B_E O_ 0°I_463_6F OZ

9_ O*_714_BSE O_ 0°I_4632S6E OL

_7 O*57_4_IBSE 03 0°I_463296E O_

98 0._I_620_E 03 0°13463300_ _2

99 0°_71_200E O_ 0*134633_ 02

|00 0.57|_614_E 03 0.13463287_ 02

l_! C.571_6200_ 03 0*13463_00E 02

|_2 G°5714_200E 03 0.1346_00_ 02

103 0,57_61_E 03 O°134_3_ATE O_

_05 0°5?_46200_ 03 _,13463_00E OZ

I06 C°55852C81E OJ 0._3162CC_E 02

|_7 0°532_4C01E OJ _°I25_S_OE 02

I_9 0.45_8_64_ 03 0°IC864_86E 02

If! 0°32390_06E 03 0,76995765E O!

_12 G.Z_59_TIE 03 _._ll?1609E O!

If3 O°_B7_7S70E O_ 0.4_347_61E Ol

I14 O°|_CO_4_F 03 0*2S52346_F 01

115 0°I1264_08E 03 0°2874_39E O|

If6 O*I6_B6_IIE 03 0*43011239_ O!

lit O._190BeOOE O_ 0°_7277_02E O!

|_B 0°2_237C74E 03 O,661_T_gE O]

I|9 Qo26_7|498E 03 0°6S6_7_97E O!

120 O°Z7_O_e98E O_ 0°73_4929E O]

12! O°ZB_73C72E 03 0o74903_27E _!

122 _°ZB_73100E OJ 0.749_3700E 01

123 0.28573100E 03 0°74903700E O_

I_4 O*2R573C72E 03 0°74903627E Ol

12_ 0°28573100E 03 0°74903700E O!

|26 O°Ze5731OOE 03 O°749037GOE O!

127 0.28_7_C72E O_ 0°74903627E O!

128 0*2857_I00E U3 0,749C_?00E O|

IZ_ 0°2P57_I0_ O_ 0.749037COE Ol

130 0.2_573C72_ 03 0°7_903627E 01

13_ 0°_8573100E O_ 0*7_903700E O!

_2 O°2B5731_E 03 0*74_C37C_E Ol

134 U°67e_TCi2E O_ 0°_274078_E _Z

I_6 0.I14_777_E 04 O°le829C46F 02

|37 O.1291914SE 04 3o2C_04797E OL

|_8 0.14393_4E 04 O,221BO_30E 07

|39 0°1282526B_ O_ 0°_94_6767E OZ

14_ 0°82_34_16E 03 O,L22|3_40E 02

141 O*_621_e28E O_ O,_GIG2_56E O!

242 0*_2327_57E O_ O°L2B56279E 01

143 C._0_7_C02E 03 0°1039_66BE O!

144 C°8812_50E 02 C°793_C440_ O_

0.17006298E 09

0.22_20|b3E 09

O*2246441?E 09

O°llZl370_E 09

O°gG_3046_E 08

Ool02qTlO_E 09

O°ll_6116_E 09

O°I2L931_TE 09

0.1219320_E O_

O*lZlg_20_E 09

0*_2193|97E 09

O°IZ193ZOOE Og

0*12_9320GE O_

0°12193191E 09

0°1219_20_E O_

0°!219_20_E 09

0.|21931_?E O_

0.1219320uE O_

_.1219320UE 09

0°_21931_E 09

0°1219320_E 09

O*lZ193197E 09

0*1219320_ 09

0*12193197E O_

0°_219_20_E 09

3°1219_20_E 09

0.12193197E O_

0°1219320GE 09

0.]2_9_200E 09

0°1219_191E 09

0°121_3200E 09

_o12_320_E 09

0°12193_97E 09

0°12193200E O_

3°1219320GE 09

_°I2_931B_E 09

O.1219_OGE 09

0°1219_200E 09

0°_219318_E O_

O.1219_ZO_E 09

_°1219320_E 09

O*_219TISEE O_

G°L219_2OGE 09

O°l_B3942_E O_

O°BIO49019E 08

0o5379_69_E 08

O°_Cl_961E 08

G.4_I66_OCE 08

O.4_16_COGE _a

G._O16_961E OB

0*4C166C0_E 08

0°48294767E OB

O*BOBI_I_E 08

OoB893_gI_E 08

O*B8939000E OB

O°BB939OOGE 08

O°BIT6_43BE 08

0°6742151uE 08

0°53076514E 08

0*4_903956E 08

0.45904_0_E 08

0*4_90400_E OB

0.4_903956E O8

0.4590400_E 08

0o4_90400_E OB

0°_507_625E 08

0o434|900_E OB

O°4_T6233_E 08

0.3905|416E OB

O°352B_35_F OB

O°31_2L2_6E 08

0*27756_2_E 08

0°23991055_ OB

0°2_22_956E OB

0o1646085_E 08

0*126_790E 08

0.13441552E C_

C.2342C376E C9

0.3339S194E Cq

C.35267700E C9

0°29025902E C9

C,2_TB40q7E C9

_,236_|B62E C9

0°3162S239E C_

_.3960_6|0E C9

O°4359_2BgE C9

C.4359_300E C9

0.43_5300E C9

0°43_95289E _9

C°4359_00E C_

C.43_9_3COE C_

O*4_952BgE C9

Co4359_300E C_

0*43_9_289E C9

C°43_95300E C9

C.4359_289E C_

0.43_9_0_E C9

0°43595300E C9

O°435_52BgE C_

C°_3_9_300E C9

O*_3_95Z89E C9

0°_3_9_300E ¢_

0°_3_9_28_E C9

C°43595300E C9

C°43_9_300E C9

0°43_9_289E C_

_*43595300E C9

_°4359_289E C9

C°4359_3C0_ C_

C°435953COE C9

0°43_9525BE C9

C°43_9_300E C_

0*435952_8E C9

C,43_9_300E ¢9

C°43_9_300E C9

0.4_9_2_BE CS

C°43_95300E CS

C°39_7263_E C9

O.3C_2_3BIE C_

C°2_gB_LOOE C9

0°1_4_$434E C9

C°|64_$4_0E C9

0.164_$4_0E C_

0,_4_434E C9

O°I_gBC_42E C_

O.2402L896E C_

C°2_06_28E C_

O*_|SB4320E ¢_

C°29063_||E C_

0°2_021904E C_

O°|898C2T2E Cq

C°|64_9434E C9

0.164_$450E C9

0°1645_434E C9

0o1645_450E C9

0°164_$4_0E ¢S

_°16162426E C9

0.1556_424E C9

0o1497_407E C9

O°]40023T_E C_

0°_265236BE ¢9

0*1130_347E C9

0°_9_2_16_E CB

C°86_2_0_7E C8

0*72522853E 08

0*5_22_82E C8

0*4_2434E C_

0°32022221E C8



COMPUT_CTERNS F3LLE_ • • •

REAR Rh 8J

C.1342986ZE 06 0°29798750E C7
C,636_4605E O_ 0,_6462209£ 06

3 C,34593462E _S 0,26161_82F 06

4 C,Rg_04OTIE 04 0.35268672E 05

TBTAL VEHICLE MASS JNO LSCATImN 8F CG

TVM • 0.241478_9E _ LS-SECee211N

• 0.q33GTI_SF O_ LBN

X_C = 0.3S5_6_69E 02 IN

CONVERSI_k FACTSRS F_R iNPUT OATA

FMP t-O,OC_OOOOOE-3E

FIP --0,0C_0C_00E-38

FEI =-U.OCO_C3OOE-_E

FGA ,-U°OC3OOOO_E-3_

RI R2

O°496_q474E O8 C.4_6_9474E C8

O°Z59553ZTE 08 C,ZEgSE327E C8

0.25628602F 07 C.2_62_60ZE C7

0.27S591q')E 06 C.27559190E C6

LATERAL SL_PgRT SP_ING Cf_STANT$

OEA_ SSLI S_LZ SSR[ SSR2

| C,OC300_OOE-_R 0.0C_C3COCE-38 O,CCCCOCCOE-38 C,OCO00CCCE-38

3 C._3_0_3_-38 U.n0933CCO£-l_ 0oC3_33000E-38 C°0C000COCE-38

C.00_nqOO_E-_R O,OC_O_3C_3E-_a O,CCCO00_OE-38 (.°OCOOCC_CE-]B

R_TATISNAL SUaPPRT _P_I_G C_NSTANTS

REAW RSLI RSL2 RSR| RSR2

C.0COO_C9_E-}8 O*OOCOOCOCE-38 O,CCCCO00_E-38 CoOCOOCCOCE-3BC.0030_003E-38 0,00000COCE-38 0.C0C00@C3E-38 C°O_OOCCOCE-38

3 C*O0030000E-38 O°OOOOOCOOE-38 0.00_00000E-38 C.0C00CCCCE-_8

4 C.0GOOOCO_E-38 0.OG00_C00E-_8 0.COC000COE-S8 C.OCOCCCCCE-38

BRANCH BE_R SPRING CSNSTANTS

SKSIItJ*KI I =INTFRST&GE NURE_ER

i (I,1,1) (I,1.2) 11.2,1) (I,2*21

C,OCO0000_E-3R O,O0000COCE-3B O,OCO000OOE-S8 C,OCO00CCCE-38
C.00000000E-38 0o00C00C00E-38 OoCCCGOOO_E-38 C°00000C00E-38

3 C,0C000000E-38 0.00_COC00E-38 O°OOQOOOOOE-38 C°0000C_0_E-38

4 C°OCO00COOE-]8 0,0C000000E-38 0°C_000C00E-38 C°OCOOCC_CE-]8

INTERS[AGE SPRING CENSTAN[S

SK(I_J,K) I = INTERSI_GE NUPBER

I J

1

4

1

1

4

3

1

3

4

1 2

O*|CO00000_ 14 C,OCCCO000E-38

C.OCO0000uE-38 0,1tCCO00Ot 14

G,3COOOOOOE-38 C.00C0_O00F-_8

O°OCOOOOOUE-]R C.OCCO0_OOE-38

0.1C00000uE 13 C.CCC00000E-38

OoOCO0000_E-3R C,IICCO000E 13

0.0COU000_F-S8 C°0CCOC000F-38

0.3C00000,_-38 C.CCCC0000_-38

0.1840400bE 10 0.18162325r I0

_.0C00000_E-38 C.IE4C_00F I0

3.,)C_qO00uE-38 C.CCCC0000[-38

E,0CnO_00_-3 _ C.CCCC3000:-38

3 4

O,OO000GOOE-38 C,O00CO00CE-38

0,00000000E-38 C,COOCOOOCE-38

OoO0000000E-3B C.000C0000E-38

0,00000000E-38 C*000C0000E-38

O.O0000GCOE-38 CoCOOCO000E-88

O°O0000CCOE-_8 C.COOCO00CE-38

O*0O0COCC_E-38 C.C00C000CE-38

O.O0000bOOE-_8 C.OCOCOOCCE-88

O°OOOGOOCGE-_8 C*COOCCOOCE-38

O,O0000GCOE-_8" C.GOQLOOCCE-38

O,lq404¢QOE lO C.1836232SE 10

O,O0000CCOE-_8 C,184C400CE 10



O_A_$_ EC_ vl

l

-C,_TqSO_LE 05-C.7_4146l_[ 05

3 -t_-Seb38563E 05

4 -C.OCCO000vE-lg

?

| O.3)B20540E 05

2 -0.2_023572E O_

3 -C._274451E G5

4 -0.0C000000E-19

3
1 C.21834667E 05

2 -O.l_83qO12E 05

3 -O-IEI?3060 c O_

4 -O,)CO0000uE-lq

4

l -C,3eOFa516E 04

? -_.3_203453E 04

-9.4C_40005E 04

4 -O.OCO0000OE-lq

BEA_ SH? FCN YIRL

1

I -U.Z52Bqq39E-OI

? -0.]714297bE-01

3 -_,IC485152E O0

4 -OoOCO00CO_E-19

2

1 _.4e96009_E-Ol

2 -0°3_144027E-01

• -0._091162E-01

4 -C°OCOOOOOOE-19

3

_ 0.12360351E O0-_.8E642955_-0!

_ -C.3_OLOO53F O0

4 -OoOCO00000E-19

4

l -0.3_237286_ O0

Z -O°L_O92421F O0

3 -0.2_86_947E O0

4 -C. OCO00000E-|9

TZ VLl ¥_2

-C.57_50542E 05

-G.74414619f 05

-C.86£36563E 05

-G.CCCOOOOOE-19

C.31e20_4nF 05

-C°29C23572E 05

-C.33274451F 05

-O°CCCO0000_-I9

0.2LE36667E 05

-C.19e39012E 05

-C,18tq3oEnE 05

-C,OCO00_OOE-19

-C°3Ee74516E 04

-a.3q203453F O4

-0°4C340005F 04

-O,OCCO0000E-19

-O.l14748BIE C7 -C°LI474081E C7

-0.13C84£33E _7 -C.13084633E C7

-O.13936zY7E C7 -C*13936237E 07

-O._O000_OOE-19 -C.OCOCO000E-19

O.69RO2879E CE C°658C_BTgE 06

-C.65L79473E 06 -C.69179413E 06

-O°65gBBO96E 06 -C°659EO696E C6

-O.O00CO000E-19 -C.COOCO000E-19

0.18435450E CE C.184_5450E C6

-0_1_681895E 06 -Oo146_|SqSE 04

-O.O0000OOOE-I9 -C.O00CO000E-19

-0.2000939_E C5 -C.2COC939EE C5

-O.2_66566BE C5 -C,2466566EE C5

-0.21722366E C5 -Co21722366E C5

-O.O00000COE-19 -C.OCOCO000E-19

Y2PL YIPR V2PR

-C.2_299939E-0| 0.21735917E CO C.Z1735@lTE O0

-C.5716Z97bE-O! 0,14599744E O0 C,L4599746E CO

-C.IC48515_F O0 0°39014370E-C1 C.3901437CE-C1

-C,CC_O0000E-19 -O°O0000COCE-19 -¢°C00COC0CE-19

C°4_60098F-01 -O.7L74LO68E-G| -C.T174LO68E-Cl

-C.3_144027F-01 0°20_95327E CC Co2C295327E CO

-¢.B_CgLL6ZE-OI 0°69750554E-01 Co657_859_E-C1

-C.CCCO0000E-19 -O.O0000000E-L9 -C,COOCO000E-19

C.L23605_If O0 -0.15875_03E O0 -C.15e75683E CO

-C.0_662955_-0L 0.62426_68E CO G.42426666E CO

-Co3_CIB053_ O0 0.10207LOEE OC Col02C710EE 0¢

-C.OCCCO000_-L9 -O°O0000000E-l_ -C°O00CO00CE-I_

-C.3_E37206f O0 O°19591640E _G C°|?59L540E O0

-C.IeC92621F O0 0o793_463EE CC C°793_4632E CO

-O°2_E64947F O0 O.25836370E CO G.298363?BE O0

-O.0CCO0000F-19 -O.O0000COOE-l? -CoO00CO000E-19

GI(|_JeK| ! • BEAM NUMBER J_K " ShaPE FUNCT|Bk NUPEERS

| J K • 1 2 _ 4

1

0°57_63017E O_ Co36GB6_64F 09 0.44080664E CB -C°O00£OBOCE-L90._086964F O_ C°2424511b_ 09 O°6508Lb43E C6 -C.COOCO00CE-|9

3 0.44080864E O_ C.650B164_E OE 0°18419189E C9 -C.OCOCO00CE-19

4 -O.3CO00000E-19 -C.0CC00000_-19 -O.O00CO_COE-19 -C.COOCO000E-lq

2

0.2_442Z11E 08 -C°26_2E31eF O_ -0.30794295E 06 -C.OCOCO000E-19-O.E_qZ23LBE 08 C°7_43T541E O0 0.24694575E C8 -C.COOCO000E-L?

3 -Oo3C794295E OB C*24E94575E 06 O°53919Le4E CB -C.COOCO00CE-19

4 -OoOCO0000u_-lq -C.CCCO0000E-19 -O.O0000000E-19 -O°O00GOOOOE-19

I Co433_1725E 08 -C,3_769463E 08 -0.35570_33E C8 -C.O00_O000E-19

2 -O.3_76q463E OB C°I_10718_ 09 0.23_73370E C6 -C°COOCO00CE-19

3 -0.3557033JE 08 Co23873370E OB O°IOI79J6_E C9 -C°O00CO00CE-19

4 -O._CO0000uE-19 -OoOCCO0000E-19 -O°O0000UCOE-19 -C°O00CO000E-19

4

t C.6_840589E 07 C.lq_52083F 07 O.S1258L83E C? -C,O00CO000E-19

2 0.Iq35_083c 07 C.84e92_79E 07 0°25595624E C? -CoO00CO00CE-L9

3 _.SIZSOIB3E 07 C°Z5595624F O? 0.42230_57E 07 -C°O00CO000E-19

4 -0.0¢000000E-19 -C°OCCO0000E-19 -O°O0000bOOE-19 -C.O00CO000E-19

G2II*J*K| | = BEAM NUMBER J,K " SHAPE FUNCTIEh NUMBERS

J K " l 2 3 4

1 C.97865017E Og C.36CB6964_ 09 0.44060864E GO -C°O00CO000E-19

Z O._EO_4944E 09 0.24243176E 09 O.650EL643E OO -O°O00CO000E-19

3 0.44080B64E O_ 0o65_8L643_ OB Ool9419LegE C9 -C°O00CO00CE-19

4 -0.0¢000000E-19 -¢.CEC00000_-19 -o.o0000000E-19 -C.O00COOCCE-I?

2

1 G.E_44ZZILF 08 -C.269_Z318E OB -O.30794Z95E 08 -¢°000C0000E-19

Z -0.2Eg_2318E 08 C°7E_37_41E OB 0o24694575E ¢_ -C.O00¢O00CE-19

3 -C._C794295E O0 0°24_94575E OB O.93RLglO4E ¢8 -C°COOCO000E-19

4 -O°OCO_O00dE-19 -C.OCCO0000E-19 -O.O0000000E-19 -C.O00CO000E-|9

3

O.4_331729E 08 -C.3E?b9463E OE -0.39570333E _8 -C.COOCO00CE-I?-0,3_76946)E OE C.153107L_E 09 0.23973370E CO -0.000¢0000E-19

3 -0°_5570333E O_ O°Z307_370_ OB O°IOL79369E Og -¢.O00CO000E-l?

4 -O°OCO0000dE-19 -C°OOCO0000E-19 -O.O0000uOOE-l_ -C.O00CO000E-19

4

! U.6_840569E 07 C.1935ZO85F 07 0.51Z58LESE C7 -CoO00CO000E-19

2 0.1939200_E 07 C.84Bg_875E 07 0°25599626E 07 -0o000¢0000E-|9

3 0.51250163E 07 C.25595424E 07 0.42230257E ¢7 -C.O00CO000E-19

4 -O.O¢O0000_E-19 -0.0¢C00000E-19 -O.O0000000E-19 -C.O00¢O00CE-lg



i

BYZ|{|tJ*_}

l

I

2

3

4

2

1

2

3

4

3

l

2

4

1

2

3

4

8YZ211eJtKI

I J K =

1

3

4

2

1

2

3

4

3

1

2

3

4

4

4

! s BEAM _UMBER J*K • SHAPE FU_CT|B_ NUMBERS

O._2356304E 05 C.46434718E 05 0.47090ZESE 05 -O.OOOCO000E-19

0._64_718E O_ C°54G6_772_ O_ O°_E792_B2E C5 -C°O00CO000E-19

O°470902BSE 05 C.587922B2E 05 O°bgB620_IE _5 -C.O00CO00CE-19

-O. OCO0000dE-19 -C°OCCO0000E-19 -O°O0000000E-19 -¢oCOOGOOOCE-19

O°24638240E 05 -Co22761673E 05 -0o24804031E C_ -CoCOOCO00CE-Iq

-0.22761673F 05 C°22210844E 05 0°23173659E C§ -CoO00CO00CE-19

-0.24RO4031E 05 C°231?3659E 05 Oo25g16231E G5 -GoOOOCOOOCE-19

-0°0¢000000E-19 -C°C0£00000E-19 -O°O0000000E-lq -C°O00GOOOOE-19

O°l_SB3064E 05 -C.15504325E 05 -0°14394386E 05 -Q°COOCOOOOE-Iq

-O.l_SU432_E O_ 0.15C10293E 05 0.[3004556E C5 -CoO00CO000E-19

-_,143_638_E O_ Q.13CC_55bE 05 O°I4B63_55E 05 -CoO00CO000E-19

-_.O¢O00000E-I_ -C.OCCO0000r-19 -O.O0000000E-19 -C°COOCOOCCE-19

0°3C09520bE 04 C.2775070_E 04 0°30244214E C4 -O°COOCO000E-Iq

0°27750708F 04 C°2_768123E O_ O°291171BTE _4 -G°OOOGOOOCE-19

0.3C24421_F 04 Co2_117187F 04 0.30781721E 04 -C°O00CO00CE-I_

-Oo_CO0000_E-19 -C°OCCO0000F-19 -O°O0000000E-19 -C°O00CO000E-19

[ = BEAM NUNEER JtK • SHAPE FU_C||Jh NU_EERS

1 2 3 4

_._2356304E 05 C°4_436718_ O_ Oo470902BSE C5 -C°OCO¢O00CE-19

0°_43_71_E 05 C°54C6E772E 05 O.SB?92282E _ -C°O00_O000E-19

0°_090285E O_ C°58792282E 05 0.69_62_51E C5 -CoO00CO000E-19

-C°OCO0000_E-I_ -O°OCCO0000E-19 -O.O0000QCQE-|9 -CoO00GOOOGE-19

O.2403B240E 05 -C°22761673F 05 -0°2_80_031E C5 -CoO00CO000E-19

-0.2276167JE 05 O.22210B_4F 05 U°23173659E 05 -C°COOCO000E-19

-3o24804031E 05 Co23173659E 05 0°2_916231E U_ -C°O00CO000E-19

-C.OCO0000_E-19 ' -G.OCCO0000_-I9 -OoO0000UOOE-19 -G°OOOCOOOCE-Iq

O°I_SB306_E 05 -C°15504325E 05 -0°14396384E O_ -OoO00GOOOOE-lq

-O°IESO4325E 35 C.15C10293E 05 0°13004556E _5 -C°COOCO000E-19

-0o14394384E 05 C°13C04556_ 05 0.1_863_55E C5 -CoO00CO000E-Iq

-O.OCO00000E-Ig -CoOCCO0000E-19 -O°O0000UOOE-Iq -CoO00GOOOOE-19

C°3C09_205E 04 C°2775070BE 04 O°30244ZI_E _4 -C°O00CO000E-19

0.27750708E 04 C°2916812_ O_ O,291171BTE G4 -C°O00CO00CE-Iq

0°3C24_214E 04 C°2_117187F 04 0o30781121E 04 -O°O00CO00CE-19

-O.OCO00_OdE-19 -C°CCCO0000E-19 -O.O0000000E-I_ -C°COOCO00CE-19

PNUT(])

CNU|Z)

SNU(I)

_.OCO00000F-38 O.OOCCO000E-38 0.00000000E-38 -O.OCO000COE-Iq -O. O0000000E-|q -O.OOCCOOOOE-19

-O*OCOQOOO_E-19 -O*OCCCOO00E-19 -O*O0000000E-|9 -O.OOOCOOCOE-|9 -OoOCO00GOOE-19 -O*OOCCO000E-|9

C.|CO0000uE O! 9.EOCEOOOOE Ol O.IO000000E O| -O.CCCO00COE-19 -OoOCO00COOE-[9 -O.O00CO000E-19

-O*OCO0000_F-19 -_.OOCC_O00E-19 -O.OCO00CO_E-19 -OoCCO000COE-|9 -O°OCOOCCOCE-19 -OoOOCCOOQOE-|9

C.OCO0000_E-3B _.000C0000E-38 0*00000000E-38 -O°COO000COE-Iq -O*OCOOCCOCE-19 -O.OOCCO000E-19

-O. OCO0000uE-I_ -O.OOCCO000E-19 -O.O000000bE-19 -O.CGOOOOCOE-Iq -O. OCO00000E-lq -O.OOCCO000E-19



THE JNGUL_R CISPLACEMENT C_FFiCiE_T _AtRiX, C FgLLeNS

C6LUH_:( ]) CSLUMN( 2) CELU_( 3) CmC_Ph| 4) CeLUPNI _| CmLUPNi _i CELUffk( ?l C£LLffN( 6) C|LU_[ _) C|LUPKI]O|

R_W( 1) 2.3_92E-02 -_.664_E-02 _°3Z_E-02 0°00COE-39 0°0_00E-39 0°0¢00E-_9 O°COCC_-3_ -0°0CC0E-39 0o00CCE-39 0°000CE-39

RBW( 21 _.GOOOE-3S 0.0C_CE-39 -_°C0¢CE-39 O°00COE-Jg O.OQOGE-3g O,O_OOE-39 2°339ZE-OZ -6o6_8E-02 2°32_E-OZ GoOOOCE-3_

R_W! 3) 3°_000E-3_ 2o3256E-02 -|.G32_E-01 _.O_C_E-_2 O.OuOOE-3_ O.CCOOE-_9 O.C_GGE-3_ 0°00COE-39 -0°00CCE-39 0°000CE-39

_W( _1 _°O000E-_ 0.0_00E-39 0°00CCE-39 -O°OOGOE-3_ OoO_OOE-_ 0°C00_E-39 O.COOGE-39 2o3256E-02 -X°O32_E-O| 8°O00GE-OZ

RBffl 51 0°C000_-3_ O,O_Q_E-39 8.000CE-02 -_.080C_ O0 _.O000E O0 O.CCOCE-_9 C.CCOCE-3_ 0o0CC0E-39 0°000CE-39 O°O00GE-3g

_! _! _.C_OOE-3_ 0o000_E-39 O°O00CE-_q _°00CGE OC -4°0833E CC 8°_333E-CZ C.C¢C¢E-3_ 0°0CCOE-39 0°000¢E-3_ 0o000¢E-39

R_W( 71 _°O00_E-3_ O°OuOOE-_9 _°000CE-39 0.0C0_E-39 -0°0_00E-39 C.O_OCE-3_ G.¢00C_-39 0°0_¢0E-39 8°O00¢E-OZ -6°08QOE O0

R_Wl 8) O°C_OOE°3_ 0.0000E-39 0.00_CE-39 OoOOCOE-3_ O°O000E-_9 -O.OCOOE-3? O°COOCE-3_ 0°0CCOE-39 OoO00CE-3g 6°O00G_ O0

C_LUMN(]|D CeLU_Nli21 CeLU_KI|3) C_LU_EI[6) C_LUMNIX5) CBLUMN(_6} CBLU_E(|7| CIL_NI_8) CSLU_E||9) CBLUPE(ZO)

R_W( L) O°O000E-3_ 0o0000E-39 -2°XT36E-OL -X°46COE-_! -3°9GL6E-CZ _°8_60E-CZ -3o_|_E-02 -_o6¢_LE-02 0°00CCE-39 C.00¢¢E-39

_W( 21 _.O000E-3_ 0°0000_-3_ 0°00CCE-39 0.000CE-39 O.O000E-_ -0°0C0_E-39 _.C00CE-39 0o0C¢0E-39 0o00CCE-39 O°OOCGE-_9

_N! 3) O°O0_OE-_ OoOJOOE-39 0.00CCE-39 0.0000E-39 OoO000E-_9 7.|7_1E-C2 -2°C295E-OX -6°5759E-OZ |oZ36CE-O| -8.6663E-02

R_W( 4) OoCO0_E-3_ OoO000E-39 OoOOC_E-3_ OoOCCCE-39 0o0_00E-39 O°O¢OaE-3? CoCC_¢E-3_ 0o0¢COE-39 -0°00CCE-39 ¢o00¢¢E-39

R_( 5) _°0000_-_ 0.0000E-39 0.000CE-39 O°OCGOE-3_ 0.0_0_E-39 0°0000E-39 _°COOCE-3_ 0.0CC0_-3_ 1°5876E-0| -6°2627E-0|

R_| 6) -O.O_OnE-3_ O°O_OOE-3_ 0.00CCE-39 OoO000E-3_ C.OGOOE-3_ U.CCOOE-39 C.COCG_-39 0°0¢C0E-39 0.00CCE-39 OoO00CE-3_

_W! 7) _.CO_OE _C OoO_OGE-_9 O°OOCCE-39 O°OCCC_-3_ O°O_OCE-3_ O°OCOOE-3? CoC0¢C_-3_ 0°0CC0E-39 0°00C¢E-39 ¢°00C¢E-3_

R_( _! -_.0_33_ OC 9o3333E-02 OoOCCCE-3_ 0°0000E-39 O°O00aE-39 0°_000E-39 O°GOCOE-3S 0o0CCOE-39 C.OOCCE-39 0.00CCE-39

C_LUM_(2_) C_LU_NIZ2) C£LU_hlZ3) CBLU_E(261 C8LUMN(251 CBLUMN(26} CBLUN_(ZTI C|LUNN(2B) CILU_E(29) CBLUPE{30}

R_Wt l) O°C_OOE-3_ O°O000E-3q O.OOGCE-_9 0o0C0CE-39 _.O00GE-_g 0°_C00E-39 _°COOCE-3_ 0o0¢C0E-39 -OoOOCCE-3g -0°000CE'39

R_W( 21 _.C_OE-3_ 0°00_C_-_9 O.OOGCE-39 O°OOCCE-3? -_.X736_-¢| -_._600E-CI -3._GX6E-02 _oB_60E-02 -3o9|6_E-02 _B°60_|E-OZ

_W( 3) -3,6_)18E-01 0.0000E-39 _oO0¢GE-3_ 0°0_C_-39 0.00CCE-39 O°GCO_E-_9 C°C000E-39 0o0000E-39 OoO0_CE-_9 OoO00CE-_g

R_WI 41 O°O000E-3_ O°O00CE-3_ 0°00CCE-39 0°0C0CE-39 0.0000E-39 0°CC_0E-39 CoCC_¢E-3_ 7o|76XE-02 -2°029_E-0| -6o575_E'02

RBWt 5) -1°0207E-_! 0°0000E-39 0°00CC_-39 0°0¢CCE-39 OoOUOOE-3_ 0.0C00E-39 O.O00GE-3_ 0°0G¢0_-39 0°00C¢E-39 0o000¢E-39

R_( 6) _oCO00E-3_ -_°6237E-0| -X°_O93E-O! -Z.g865E-O| O.OU_OE-39 0°0C00E-39 O.CO0_E-3_ 0o00COE-39 O°O00GE-3_ 0°000¢E-39

R_W( 7! noOOOOE-3_ 0o0_00E-39 O.OOCCE-_9 _,0000E-39 0.0000E-39 0.CC00E-39 _.COOGE-3_ 0°0CCOE-39 O°OOgCE-39 O.O00CE-3g

_! 81 U°OUO_-3_ O°ouncE-39 0o00CCE-39 O°O000E-3q O.O000E-3g O°OGOOE-39 G°CGOCE-_ 0o0CC0E-39 Co00¢¢E-3_ 0o000¢E-3_

C_LU_N(3|) C_LUM_I32) C_LU_h133) CBLU_NI3¢I C_LU_NK35| Ce£U_N(361 C_LL_MKI

RIW( l) O°GOOOE-3S O°OuOOE-3q O°OOGGE-39 O°OCGOE-39 O.O00CE-3g 0°C000E-39

_WI Z) O°O0_OE-3_ O°OUOOE-3_ _.O0_CE-3_ O°O_OOE-3_ O.O00GE-39 0°¢000E-_9

R_W{ 3) _°O000E-3_ -OoOUOOE-3_ -q°OOCCE-39 OoOOaOE-3_ 0.0000E-39 0,C¢COE-_9

R_t _| Lo2360E-O] -8°6663E-02 -3°6C|eE-O! O°OOGOE-3_ 0°0¢00E-39 OoOCCOE-3?

RBW( 5) O°O000E-3_ OoO_OGE-3? O°O00GE-39 0o0C0C_-3_ 0°0000E-39 0°0000E-39

_mW! 6) _.O000E-_g 0o0300E-3_ 0o000¢E-39 -O°OCCOE-3_ -C°OOCOE-3g -OoCCCCE-3?

R_! 71 ]._St6E-Ol -6°Z_27E-O! -I._ZC_E-O_ 0°0000_-39 O.OUOOE-3_ 0.CC00E-39

R_W! 8J _°O000E-3_ O°OUOOE-_9 0.0CCOE-39 -3°6Z37E-O! -X.SG93E-_| -Z.gB6$E-CX

THE $TIFFhE$S H_TR_Xt S F_LL_HS

C_LU_¢ L) C_LU_! Z) C_LU_! 3) CILU_NI 6) CILUMN| _! CBLU_N_ 6} CILU_¢ T) C|L_N! BI C_LU_!

RO_{ |! t. OOOOE |_ 0°0000E-39 0.00CCE-39 O.OCCCE-39 0°0000E-39 OoO000E-39 0°CC00E-39 0*0CC0_-39

_BW( Z) 0°000_E-39 I°XOOOE X3 O°O0_CF-3_ 0°0000E-39 0°0000E-39 O°OCOCE-_9 OoCOOCE-3_ 0o0CCOE-39

R_W! 3) O°CO00E-_ 0°0_0_-3_ t°_OCCE ]Z O°OCO_E-3g O.O000E-3_ O.¢GOOE-_9 C°¢CCCE-t_ 0°0CCOE-39

RB_( 51 _.G_COE-3_ 0°0_0E-39 • ,_iC_-39 O°OGCCE-39 L°8_O_E _9 _°B362E C9 O°O000E-3_ 0.0CCOE-39

R_W( 6) 0.0000E-19 _°oonoE-39 O°OOCCE-3_ 0°0000E-39 X.8_6ZE _9 l°8_O_E C9 C°¢COCE-_g 0°0¢¢0E-39

R_W( 71 O.O000E-3_ O.OUOOE-39 O.OOCC_-_ 0o0CC_E-39 O.OGO_E-39 O._CCOE-_9 |°6_C_E O_ X°8362E C9

RBWt 81 _°O000F-3g _.0_00E-39 0°00CCE-39 0o000_E-39 0°0000E-39 0°0000E-39 _°e36ZE O_ _°8_G_E Oe

!



TH_ K.Eo WATRIXI A FBLL_WS

COLUMN( 1) COLUMN| 2) CgLU_( 31 CmLUWN| 6) C_LUMN{ 5| CDLUNN( _) CELUMN| 7l CmLLWNI 81 COLUW_I q) COLUN_(|O)

RA_( 1) 6.41_E 04 Z°I_82E 04 _°00CCE-39 0°0C0CE-39 O°OUOOE'_q 0.0C00E-39 ¢.CCCCEo3_ 0°0C¢0E-39 0°00C¢E-39 0°000CE-39

R_W( 2) 2°1_2E 04 5°9_8F O_ _.39S_E OJ 0°0C00E-39 0°0_00E-39 0.0000_-39 0°C000E-39 0°0¢COE-39 G°OOCCE-39 0°0000E'39

_( 3! O._O00E-3_ 8.3_56_ 03 2°317_E 04 4o5273E O_ O°O000E-J9 0°0000E-39 O.COOCE-3g 0°0C¢0E-39 0°00CCE-39 0°0000E-39

RO_( _) O.C_OOE-3_ _°O000E-3_ 4°_273E 03 1°6_02E 04 OoObOOE-3_ O.CCOOE-_? 0°CCOC_-39 0°0CCOE-39 0°00C¢_-39 0°0000_-_

_lW( 5! _.00_-3_ _o0_00_-3_ 0°00CC_-3_ 0°0C00E-39 _°9161_ C3 1°0_52E C3 C.CO00_-_ 0°0C_0Eo39 0°00C¢Eo39 O°OOGCEo_9

_W( 6) 0o00_-_ 0.0_00E-39 0.00CCE-39 0.0000Eo39 1°0252_ _3 |o9|_8E C3 O.CO00E-3_ O°OCCOE-_9 0°00C¢E-39 _°000¢E-39

R_I ?| O.C_n_-_ O.O,_nOE-39 n°000C_-39 _°0000E-39 O°O000E-3q 0°0C0CE-39 _.4163E O_ 2°i_ZE 04 0°00C¢E-39 0o00C¢E-39

R_W( 9) _._0_-3_ _°O_OOE-3_ _°00GC_-39 0.0000E-39 0°0_00_°39 0.0000Eo39 _°000_-39 8.3956_ 03 2°3174E O_ 4°527_E 03

_W(IO_ O°G_-_9 O.O000E-3_ 0°000¢E-39 O.O000E-3_ 0°0C00E-39 O._GOOE-39 O.COCCE-3_ 0°0¢¢0E-39 4°527_E O_ |°640_E O_

R_(II) _°C_0_-3_ _°0000_o39 _°00C¢F°39 0°000CE-39 O°OUOOE-_9 0°0C0_-39 C.CCCCE-_ O°OG¢OE-39 0°000CE-39 0°000¢E-39

R_WII2) _°O_OE-3_ 0°00_0E-39 O.UO_CE-39 0°0C00E-39 O°OuOOEo3_ 0°0000_-39 0°C000E-39 O°O_COE-3q O°OOCCE-_9 0°000CE-39

ReW(I_) -_°3_07E _ -3°0607_ 04 0°00CC_-3_ 0.000CE-39 0°0000_o39 O°CCGCEo39 C°CCCCE-39 0°0_COE-39 0°000CE-39 O°OOGCE-39

R_IIS) o5._39E 04 -3.2_9_ 04 0°000CE-39 0°0000_-39 O.U_OOE-39 0°0000E-39 0.0000Eo39 O.OCOOE-39 GoOOOCE-39 0°000CEo39

_wl16) _°C000_-39 |.6518_ 06 1°5303_ 04 0°000CE-39 0°0000E-39 0°0C00E-39 O.CO0_E-3_ 0°0¢C0E-3_ O°OOCCE-3q 0°000_Eo39

R_II7) O°O_OE-3_ -1°3866E 04 -1°51_8E 04 0°0_0E-39 O°O000E-_ 0°0000_-39 O°QOOOE-3_ 0o0C¢0E-39 0°000¢Eo3_ 0°00CCE-39

R_tl8) _.O_Jn_Eo3_ -1.7_28E 04 o1°53_E 04 0°0C0CE-39 0°0000E-39 O°O000_-3g 0.0000_o3_ 0°00COE-39 0°00CCE-39 O.OOGOEo39

R_W(|9_ 0.0000E-39 0°0000E-39 7°08_3E 03 1._748E O_ O°OUOOE-39 0°0000Eo39 C°_OOCE-3_ 0°0CC0E-39 0°00_CE-39 0°000CEo39

_wt20! O°O_OOE-3_ 0°0000_-_ -6°1875E 03 -1°3_5_E 04 0°0_00E-3_ O°CCOCE-39 Co¢0CC_-3_ 0°0¢¢0_-39 0°00CCE-39 O°O00CE-3q

R_w_211 _°O_OOE°3_ _.O_O0_-3q -6.4475E 03 -1°1746E 04 O°O000E-3_ O°O000E-_9 O°GOOOE-39 0°0¢COE-3_ O°OOCCE-_ 0°000CE-39

R_(2Z) _°C_OF-3_ 0°0000E-39 0.00C¢E-39 0.0000_-_9 o_°2_OOE _ -1°6674E C3 O°CO0_E-3_ O°OCCOEo_9 G°OOCCE-39 O°O000E-_9
_(Z3) _°0000E-35 0°0_00E-39 0._0_CE-39 O.O000Eo3_ o1°8649E 0 °2°05_5_ C3 C°COOCE-3_ 0°0CC0_-39 0°00CCE-39 0.0000_-39

R_(24) _._0_-3_ 0.0_00E-39 0°0C_CE-39 0°0_00_-3_ O2o2Z38E r3 -1.8102E C3 ¢°C_0C_o3_ 0°0¢¢0_-39 0°00C¢E-39 0°000¢_-3_

R_IZSI O°CO00E°_ O°OUOOE-39 0°00C_Eo39 0°00_0_-_9 OoO_OOEo37 U°OUOOE°39 -3°1109E 04 o2°6e42E 04 0.000CE-39 0.0000E-39

_W(26) 0o0_00£-_ 0.0_00E-39 0°0000_o39 0°0000_-39 0°000U_o39 O._O00E-39 o4°_807E 04 -3°06C7E 04 O°O0_CE-3_ 0°0000E-39

R_W(Z?) 0.C00_Eo39 0°_00_-3_ O°OOGCE-39 0°0000E-39 0.0000E-39 0.C000E-39 o5°403qE ¢4 -3°25_9E 04 O°O00CE-3? O.O00GEo39

R_W(281 _-0_0_-_ O°O_OCE-3q O°OCCCEo39 OoOOCOE°3_ 0°0_0_E-39 0.0_00E-39 _°¢00CEo3_ 1°6518E 04 I°53G3E _4 C°OOGCE-3_

R_129! O.O000E-_ 0°0000Eo39 _o00C£_-39 0°00CCEo39 O°OGO_E-39 0°0000E-39 O°C_OOEo3_ -|°3_6E 04 -l°515eE 04 0°000CEo39

q_wI30) _.O_OOE-_ N°O_E-_9 0°000C_o39 O°O000E-3_ O°OUOOEo_9 O.O000E-3q O.CO00E-3_ -I°7q_SF 04 o1°534_E 04 0°000CE-39

R_W{311 O°O_O_E-3q 0°0_00_-_9 0°00CCE-39 0°0000E-39 0°0000E-39 0°CC00E-39 0°C000_-3_ 0.0C¢0Eo39 7°0_83E 03 l°474eE O_

R_W(32_ O°O_O_-_q _°00_0E-39 O°OOGCE-3_ 0°0000_-39 O°O00GEo39 0°0000Eo39 C.CGOOE-3_ 0°0CCOE-39 o6°le?_E 03 -1°365_E 04

R_W{3_) ,_°0_00_-_ 0°0_00_-3_ 0°0CCC_-39 0°00G0_-39 0°0_00E-39 0.0000E-39 O°O00GEo3_ 0°0¢¢0E-39 -6°_475E 03 -1°|746E 04

_W(_4! _.C_OE-3_ 0.00_0_-_9 0.0_0_E-39 0°0000E-39 0.0_00E-39 0°0C0CE-39 O°CQO0_o3_ 0°00COEo39 0°00C¢E-39 0°000CEo39

R_W1351 _°000_E-3q 0°000CE-39 0°,_00C_-_9 0.0000_-39 O°OGOGEo39 0°C¢0GE-39 0°C00CE-39 0°0_COE-39 0°000CE-39 O.OOGCEo3_

R_W¢36) 0°C_00_°3_ O.OO00E-_9 0.0GCC_-39 0°0C0CE-39 0.0U00_-39 0°0000E-39 C°CCOOE-3_ 0°0¢¢0E-39 0°00C¢E-39 0°00CCE-39

C_LU_(||) C_LUMN(121 CeLUWNII31 CBLU_N(|4) CBLUMNII5) CBL_WN(|6) CeLb_NIIT) CtL_NIIS) C_LUPEII_| C_LUPEi_O)

_W! 1) _°CO00Eo3_ O°O0_OEo3_ -3°I1G_E O_ °4.3B_TE O_ °5.4G39E C4 0.0000Eo39 C.CO00E-3_ 0°0CC0E-39 0°00_CEo39 0°00CC_o39

ROM( 2) O°O000E-3_ 0°0_0_-39 -2.6842E 04 -3°0607E 04 °_°2599E f4 l°651eE C_ -1°3866_ 04 °|°7_8E 04 0°000C_-39 0°0000E-39

R_W! 3) _.O00_E-3_ 0°0000E-39 0°00CCE-39 0°0000E-39 O°O000E-3? 1.530_E C4 -I°_IS_E C_ °1°5346E 04 7°0893E 03 -6°1875E 03

RWM( 4) O°O00_E-3_ 0°_00_-39 0°0000E-39 0°0000_-39 0°0000E-39 O°O¢OOE-_ ¢°C¢C¢_-3_ 0°0¢¢0Eo_9 1°47_eE 04 -1.3652E 04

RIM( 51 _°00_0E-39 0°0_00_-39 _°000CE-39 0°0_0CE-3_ O°OUOGE-39 O°OCOCE-_9 O.CO00E-3_ 0°00¢0_o39 0°00CC_-39 O°O00GE-39

ROM( 6) 0.0000_o39 0°0000_-3_ 0°000_E-39 0°0000Eo39 O°O_OOE-_9 O.O000Eo39 0.C000E-39 OoOC_OEo3_ 0°00CCE-39 0°0000E-39

_W¢ ¥| _°C_OOE-3_ OoOOnOE-39 0.000_E-39 O°O000E-3_ 0°0000E-39 O.CCOOEo_9 0°£COCE-3_ 0°00¢0_-3_ O°OOCCE-3q G°OOOCE-3_

R_WI 8) O.CO0_E-_ 0°0000_-39 0°006GE-39 _°0C00E-39 0°0000_o39 O°OCOOE-_9 C°£¢0¢E-3_ 0°0CC0E-39 0°00¢CEo39 O°OOGOEo39

R_Wl 91 0°0_00_o3_ 0°0_00E-39 O°_OOCE-_9 O°OOG_E-_9 _°0000E-39 0.0000E-39 C°CO00E-3_ 0°0¢£0E-39 0°000CEo39 O.OOGCE-39

R_IIO) _°O_OOEo_9 O.OuO0_-39 0°000C_-39 0°0000E-39 0°0000Eo39 O°OCOOEo_ 0°C00CE-39 0°0C¢0E-3_ 0°000G_-39 O°O000Eo3_

RgW(I1) _°_761E _ 1.0252E 03 O.O00¢E-_? _°O000E-3_ O.O_OOE-_9 O.CCOCE-_ C.CCOCE-_ 0.0¢¢0E-39 0.00C¢_°39 0.000¢E-3_
R_WlI2) |°OZ_ZE 1.9|_8E O_ 0°00C¢E-39 0°0000_°39 O°OUOOE-_9 0°CC00_-39 ¢.C¢0¢E-3_ 0°0¢¢0_-_ 0°000CE-39 0°0000E-39

RO_|131 O°OnOOE-3_ 0°0000E-39 4°235_E 06 4°6435E 04 4.?C90E G4 0.0000E-39 0°¢000E-3_ 0°00COE-39 0°0000E-$9 0°0000_-39

R_W(14) O°O000E-3_ O°O_OE-_ _.643_E O_ 5._069_ 04 5°8792E _4 O°CCCOEo3g O°CGCCE-3_ 0o0¢¢0Eo39 0°00CCE-39 G°OOOO_-3q
R_IIS) 0°0)00_o39 0°0_0CE-39 4°70_CE 04

5°A?_2E 04 6°9_62_ C4 O°O_OOE°_9 C°COOCE-3_ 0°0C¢0Eo39 O°OOCCE-3_ O°OOGCE-39

R_W(16) 0°0_0E-35 0°0000E-39 0°0_¢CE-_9 0°0000E-39 0°0000E-39 2°4038E C4 °_°2762E 04 -Z°48C4E 04 ¢°00C¢E-39 0°0000Eo39

_W_llTI 0°0000E-39 0.3000E-39 0.00CCE-39 0.0000E-39 0°0000E-39 -2.276_E C4 2°2ZIIF 04 Z°31?_E 04 0°0000E-39 0°000CE-39

R_WIIS! _°O_E-3_ 0.03_0E-39 0°0_CCE-39 O°O00_E-3_ O°OUOOE-39 -2°4804E ¢4 2°3174E 04 Z°5_16E O_ 0°00C¢E-3_ G°OOOCEo39

R_I|gl O°_ODEo3_ 0.00_0_-39 0°000C_-39 0°0000E-39 0°0_00E-39 0°0000_-39 O°COCCE-3$ 0°0CC0E-39 1°658_E O_ -1°55C4E 04

_W¢ZO) 3°0000Eo_9 0°00_0E-39 O°OOCCE-_9 0°0_00Eo39 O°OGOOE-39 O°OCOCE-3? 0o¢C0C_-3_ 0°0CC0E-39 °1°55C4E C_ 1.501CE 04

ROW(21| O.OU_E-_ 0°0_00F-39 0°00CC£-39 O°OCOOE-_9 O°DOOOEo39 _°CC00E-39 C°¢00¢E-3_ O°CCCOE-39 -1°43_4E 04 1°3005E 04

R_I2ZI 0°0_00E-39 0°0000_o39 0.000C_-39 0°0000E-39 O.OUOOE-39 O°OCOOE-J9 0°C000E-39 0o0C¢0E-_9 0°000CE-39 O°OOGOE-39

_(231 O°On_O£-3q O°O0_OE-39 _°O00CEo_9 0°0000E-39 _°0G00_-39 0°0C0_E-39 O°CO00E-3_ 0°0¢COE-39 0°000CE-39 O°OOGOE-39

R_M(2_) 0°0_00_-_ 0°0000F-39 0.00CCE-39 0°0000_-39 O°O000E-_9 0.¢C0¢E-39 O°CO00E-3_ O°OCCOE°3? 0°000¢E-39 0°000_E-39

R_WtZ5) 0°0_0_-3_ O.OG_OE-39 0°000CE-39 OoOCCOE-3_ 0°0000E-39 O°OCOOE-3? 0°C000_-39 0°00C0_o39 0°00C¢E-39 0°000CE-39

_Wl26) 0°C300_o35 0.0000_-39 0°0000E-39 O°O0_OEo_ O°OGOOEo39 0°CC00_-_9 O°O000E-_ OoOGCOE-39 0°00_CEo39 O°O00_E-3_
RJ_IZ7)

O°O000E-_ O°O000E-3_ O.O_CCE-3_ 0.0000E-39 0°0_00Eo39 O.CGOOE-39 C°CCCCE-3_ 0o0CCOE-39 0°00CC_-3_ 0°000CE-39

R_W{ZS) O°O000F-3_ _°0_00E-39 O.OOCGE-_9 0°0000_-39 O°OGOOE-3_ 0°0CC0Eo39 O°CO00E-3_ 0°0¢¢0Eo39 0°000CE-39 0°000CEo39

R_W_29! O°O000E-3_ O°O_O_-_q '_°000CE-39 0°0C0¢E-39 O.DOOOE-39 0°00COE-39 0°C000E-39 O°OCCOE-_9 0°00C¢Eo39 0°000CE-39

R_MI30) 0°0000_-_9 O°O000E-_9 0°00_CE-39 0°0000Eo39 0°0000E-39 0°0C00E-39 C°CC_CE-39 0°0C¢0E-39 0°000¢E-39 0°0000E-39

R_I31) ]°O0_OE-3_ 0°0000E-39 _°OOCCE-3_ O.O00CE-3? 0°000_E-39 0°0¢00E-39 C°CCOCE-3_ 0°0£COE-39 0.00C¢_-39 0.000G_-39

R_W(32) _°O000F-3_ 0°_00E-39 0°00CC_-39 O°O_COE-3_ O°OUOOE-39 0°0000E-39 C.¢000E-39 O°OCCOE-3? O°OOGCEo39 0°000_Eo39

R_W|33) _o0_00_-_ 0.0_00E-39 _°00C¢Eo39 0°00_0E-39 0.0000_-_9 0.0000E-39 0.¢000_-3_ O°OOCOE-_9 0°00_¢E-39 0°000¢Eo3_

R_M|34) -Z°_200_ 03 -1°6674E 03 _°0000_-39 0.0000E-39 0.0000E-39 0.0000Eo39 O°GOOOE-39 0°0CC0_o39 0°00_¢E-39 0°0000_-39

R_I_51 -1.86_E O_ -2°055_E 03 O°O¢CCE-3q 0°00C0E-39 O°OGOCE-39 0°¢C_E-39 Co¢00CE-3_ 0°0¢¢0Eo39 0°00CCE-39 0°000C_o3_

RIM(36) °2°2238E O_ -1°8102E 03 0°00CCE-39 0°0000E-39 O°OGOOE-39 0°0000E-39 O°CO00E°3_ 0°0¢COE-39 0°000¢E-39 0°0000E-39

CBLU_NI2|| C_LU_N|_Z| C_LUWh|23| C_LU_Ni26) CgLU_N[Z_) C_L_N(26| CBLUMN(27) CBLUWN¢ZB) CBLUWE(Zg) CBLU_E(301

R_WI 1) O.C_OOE-3_ 0°000¢E-39 O°COCCE-3? O°OOGOE-_ 0°0_00E-39 3°0C00E-39 C°CCOCEo3_ 0°0¢¢0E-3_ 0°00¢¢E-39 G°OOGOE-39

R_M_ 2| O°CO00E-3_ O°O000E-37 0°00_CE-39 0°0000E-39 0.0C00E-39 0.0CC0E-39 0.C000E-35 0°0CCOE-39 0°000¢E-39 0°0000E-39

RIW( 3) -6°4475_ 03 0°0000_-39 0°0000_-39 O°O000E-_q O.O000E°3_ 0°0_0C_-_9 ¢°COOGE-3_ 0°00C0_-39 0°00_CE-39 0°0000Eo39

R_W( 4) -1°1746E 34 0°0000E-39 O°OCCCEo39 0°0000_-39 O°O_OOEo3_ 0°0000E-39 O.CO00E-3_ 0.0¢COE-39 0°00C¢E-39 0.0000E°39

R_MI 51 O°O000E-_ -2.2_00E 03 -1°864_E 03 -2°2238E 03 0°0G00_-39 U°OOOOE-_9 0°C000E-39 0°00C0Eo39 0°000¢E-39 0°000CE-39

_IW| 61 O°CO00E-_9 °1°6674E 03 -Z°O55_E 03 -I.810_E 03 O°OGOOE-39 0°_C00E°39 0°C00C_-3_ O°OOCOE-_9 0°000¢_-39 0°000CE_39

RIM( ?! O°CO00E-_ O°U_OOE-39 O°OCCCE-39 0°00¢CE-39 -3°1109E C4 -4.3807E ¢_ -5°_¢3_E O_ 0o0C¢0Eo39 0°00CCE-39 0°00C¢E-39

R_W( 8! _°O0_OE-3_ 0.0000E-39 0°0000Eo39 0°0000E-39 -2.6842_ 04 -3°0607_ ¢_ -3.25qgE 04 |°6_18E 04 °1°38_6E 04 -1°7928E 04

_M! 9_ 0.00_-35 _.OU_flE-_9 _°OGOC_-_9 O°O000E-30 0.0000E-39 O°O000E-_9 O°CO00E-_9 1o53C3E 04 -I°51_E 04 -1.5346E 04

_W(IO! q. OOOOE-3_ O°O_CE-3_ 0°00C¢E-39 _°O000_-3q O°OUO_Eo39 O°O_OGE-_9 0°C00C_-3_ 0°0_COE-39 0°00C¢E-39 O°O00_E-3_

RiM(Ill _°O_OE-3_ 0.0_00E-39 0°00CCEo39 0°0000E-39 0°000_o39 0.0C00_-39 O°¢CCCE-3_ 0.00¢0Eo39 O°OOGCE-39 0°000_E-39

R_MII21 _°0_0_-3_ O°OuOOEo39 _°OOCGE-39 0°00_CE-39 0°0_00E-39 0°0000E-39 0o¢000E-39 0o0CC0_-39 0°000¢E-39 O°OOGCE-39

R_I|_) O.OUOOE-3_ 0.0_00E-39 O°OOCCE-39 0°0000E-39 0°0000Eo39 0°0000_-39 0oC000_-39 0o0CCOE-39 0°00CCE-39 0°0000E-39

R_|4) O°CO00E-3_ 0°0000E-39 O.OCCCEo_q O°OOGOE-39 0.0_00E-39 0°C¢00E-39 CoC¢0¢E-3_ O°OC¢OE-3q OoOOGCEo_ 0°000CE-39

R_W(15) 0°00_0_-3_ 0°0000E-39 0o000C_-39 0°000CE-39 0°0000E-39 0°0000E-39 C°C_OOE-3_ 0o0CC0E-39 0°00CCE-39 O°OOGCE-3_

R_(|6) O.O000F-3_ 0°0_00E-39 0°00CCEo39 0.0000E-39 O°O000E-_9 0.0000E-39 O°_O00E-3_ 0°0_00E-39 0°000¢E-39 0°0000E-39

_W||7) 0.0000E-39 O.OG_OE-39 0°000C_-39 O°O000E-_ 0°0000E-39 O°GCOOEo39 G°CO0_-3_ 0.0CC0E-39 0°000CE-39 0.00CCE-39

R_WII8) _°GOOO_°3q 0.0C00E°39 0°00GC_o39 O°O000E-3q O°O000E°3_ O°O000E-37 ¢°CCOCE-3_ 0°0C¢0E-39 0°00CCE-39 0.0000E-39

RIwIIg) -1°43_4E 34 O°OGOOE-3_ O°OOGC_-_9 O°O000E-_ O°O00_E-39 0°0000_-_9 O°O000E-3_ 0°0CC0E-39 0°000CEo39 0°0000_-39

R_W¢_O) 1°300_ 04 0°0000_-39 _°OOCCEo3? O.OG30E-39 0°0000E-39 0°0C00_-_9 C°_00¢E-3_ 0°0¢¢0E-39 OoO00C_-_g 0°0000E-39

_0M(21_ 1°4864E 04 0°0000E-39 O°O0_OE-_9 O°OOCOE°3_ O°OUOOE-39 0.¢_00E-_9 0°¢00¢E-3_ 0°00C0E-39 0°00_CE-39 0°000CE-39

R_MI2_I _°0_00_-39 3°OU95E 03 2.77_1E 03 3°0244_ O_ O°O00UE-_9 0.0C0CE-39 OoGOOOE-39 OoOCCOEo_9 0°000CE-39 0°000CE-39

R_MI23) O°OUOOEo3_ 2°7751_ 03 2°976eE 03 2o9117E 03 _°0000E-39 0°0C00E-39 C°CCCCE-3_ 0°0C¢GEo39 0°000CE-39 0o000¢E-39

R_MIZ41 0.0000_°39 3.0244E 03 2°9117E 03 3°0782E 03 O°O_OGE-3_ O°O000Eo]9 0o0000E-39 0°00COE-39 0°000¢E-39 0°000CE-39

_W(ZS) O.O_OOE-3_ O.00_OE-_9 0.000CE-39 O°O000E-_9 4°Z356E 04 4°6435_ ¢4 4°7090E 04 0°00C0E-39 0°000CEo39 0°0000E-39

_mWIZ6) O.O_OOE°3_ 0°0000_-_9 0°000C_-39 0°0000_-3_ 4°64_5E C4 5°4C69E £4 5°_792_ _ 0°0¢C0_-39 0°000¢E-3_ 0°000¢E-39

_W(27| 0°0000_-35 O.OUOOE-39 O°QOCCE-39 0°0¢00E-39 4°7_qCE G4 5°879ZE _4 6o_862E 04 0°0CC0E-39 0°000¢E-39 0.000CE-39

Rg_(28) O°O_OOE-3_ 0.0000E-39 O°OOGCE-39 0°0000_-39 _.0000E-39 0o0000E-39 O°GOOOE-39 2°4038E 04 -2._762E 04 -2o4804E 04

_W(29) 0°0000_-39 _.0_00E-39 O.O00G_-_9 0.0000_-39 O.O000E-3_ O._O00E-_9 O.O00CE-_9 -2°27_2E 04 2°2211E 04 2._|74E 04

ReW(30) O°O_OE-3_ 0°000CE-39 O°OOGCE-39 O°OOCOE-3_ O°O_OOE-_9 0.CC00_-_9 CoCC_OE-39 -2o4_C4E 04 2°3174E 04 2°591_E 04

R_M(311 O.O000E-_9 0°0000E-39 O°OGCCE-_9 0°0000F-39 0°0000E-39 0°0000E-39 O°O_OOE-3_ 0o0_¢0E-39 0°00_¢E-_9 O.O00GE-39

_W|_2) O°O000Eo3_ 0°0_00Eo39 O.O000E-_9 0°0000_-39 _°0000Eo39 0°0C00Eo39 OoCGOOE-_ 0°0C¢0_-39 0°000CE-39 0°0000E-39

_W(3_) 0°0_00_o3_ 0°0000_o39 O°O00CE-_9 0°0000E-39 0.0000_o39 0°0¢C0E-39 OoCO00E°3_ 0°0CC0E-39 0°000¢E-39 O°O000Eo_9

R_M(34_ _°C_OE-3_ O°OG_OE-39 0°00¢CE-39 O°O00CE-3q O°OGOOE-39 0.0C00E-39 C.CO00E-3_ 0o0C¢0_-3q 0°00C¢E-3_ 0°000¢Eo3_

R_W(35) 0.000_-_9 O.OUOOE-39 _.00¢C_-_ O°O000E-_ 0.0000E-39 0°0000E-39 O.COOGE-3_ 0°0¢¢0E-_9 O.OOCCE-3g O.OOGCE-39

q_WI36_ 0°0000_-3_ O.OUOOE-39 O°OOCGE-39 0°0C00E-39 0°0000E-39 0°0000E-39 O°CO00E-3_ 0°0_C0_-_9 0.000_E-39 0°000CE-39

CBLUm_I3|) CELUNN|_) C_LU_(33) CBLU_N(34) CBLUPN(35) CELUWNI3E) CELUNK{



R_W(1) 0.0030E-3S O.O0_OE-3q n.OOCCE-39 0o0000E-39 _.0000E-39 O.OC_OE-]9

ROWI 2) L),OOOOF-3_ O.OJOOE-3q O,OOCCE-3q O.OCOOE-_9 _*OGOOE-39 O.CCCOE-]9

R_WI 3) 3. O000E- _S 9,000CE-39 O.OCCCE-3q 0o0_00E-39 O.OCOG_-_9 O.CCCOE-39

RgW( 5l ). OU_OE-3_ O.0300E-_q _*OOGCE-39 O,O0_OE-3q O,0000E-_9 0°0C00E-39

RgW( 6) 3*0003E-3_ O,O000E-_ 0.000CF-39 O.OOJOE-39 0.0000E-39 O.CCOOE-3q

e_W| ?| O. 0]00_-)_ Oo_JhC_-)g _,OCCC_-_9 O.OCO_-]q O.O&OO_-)g O,OCOOE-]9

ROW( B| O, 030_E-3_ 3.0JOOE-)9 )*OCCCE-39 O,OCOOE-)9 3,0000E-39 O.hOOOE-Jg

_W( 9! 7,OBR3E )3 -_*_o75E 03 -6._75E O) 0.000_E-39 O.OCOOE-_9 O.OCOCE-)q

R_W([OI I,_/_RE O_ -l.3052E O_ -[*|7_6E O_ 0.0CCOE-39 O,OUCOE-_9 0.0COCE-39

R_WIIII =.C3qOE-3S _=OCOOE-3q O.OCCCE-39 -2.22GOE 03 -1.8649E C3 -2,223@E C3

RgW(12I O.OJOqr-); 0,0,300E-39 _.OOCCF-3g -1._87_E 03 -Z.O555E 33 -I.B|O2E C3

R_W(13! _.C3UnE-_S 0.0_'00¢-_ O.OOCCE-39 O.O000E-_g OoOGCOE-]9 0.0C00E-39

RgW(_) qIC_OOE--3_ 3*OJOOE--3q _'00CCE--39 O00000E--_9 0"0C00E--39 0"0C00E--39

R_W(IS} '3.OJOOE-3S 0,0b00_-39 _.OCCCE-3_ O.OCOOE-3q O,O000E-3q O*OCOOE-]9

R_W(I6! n,'3_3nE-3_ q,O_OE-Jq 0,00CCE-39 O,OCOOE-_q O,ObOOE-39 0,0000E-39

R_W(I7) _.O030F-_q O.OJ_OE-)q O.OGCCF-_9 O.OOqOE-39 O.OOOOE-_9 O.OCOCE-39

R_WII81 O.CO00E-3_ O*OuOCE-39 0,00C_E-39 0,0000E-39 0.0000E-39 0,CC00E-39

ROW(t9) O.O000_-_ 3oOJOQE-39 _.OOCCE-3q OoOOCOE-)9 O.OuOOE-]9 O.OGOCE-39

R_W(20) n.O'JOOF-3S O.OJOOF-)9 _,00CCE-39 O.OGCCE-_% O.OOOOE-J9 0.0C00E-39

R_W(ZI) 'J*OO30E-3_ O.OOOOE-_q 9,0C0CE-]9 O.OCOOE-_g O.OCOOE°_9 O.OCCOE-]9

R_W(22) O,0300E-_S 0*000CE-39 3*3CCCE-]q O.OCOOE-39 O.O_OOE-_ OoCCCCE-3?

R_W[23) 0.0300F-3S O.O000E-3G OoOCCCF-39 0,00COE-39 O,OOOOE-3g O,CCOOE-_g

RBWI2_) 3o C_F)OF-3 S O,OJOOE-39 O.OCCCE-39 O.OCCOE-3g OoO000E- J9 GoOCOOE-39

R_W(25) O.O)OOE-)_ 0.0000E-39 _3oO00CE-_9 3.OOOOE-3q 0.0000E-39 0.CC00E-39

RSW(26) _.C030E-3_ 3o_)hCE-]q 0°00CCE-39 O,OCOCE-3g 0°0_COE-39 0.CC00E-39

R_W(ZT) 3oC_OOF-J_ _.Uu_OE-39 _,OCCCE-_9 O.OCOCE-)9 O.O000E-_9 '].OCO0_-Jg

R_W[Z8) _oO'JdOf-]_ _*OJqCE-_9 0o00CCE-39 C,OCOOE-39 O,OUOOE-39 O.OGOOE-39

R_W(Z9) O,O_OOE-Jg O.OJC_E-39 0,300CE-39 O.O000E-3q O,OCOOE-]g O.CCOOE-39

R_Wi]O) 3*C000E-3S O,G300E-39 _,CCCCE-3g O.OCOOE-3? O.OuCOE-39 0.0C00E-39

R_W(3I} 1,6_83F 34 -|.5504E O_ -l.k3_4E O_ 0*00,_0E-39 O.OOOOE-39 0*0C00E-39

_W(32) -_.5504E 04 _.5010E O_ |.3CCEE O_ 0.0000E-39 0,0000E-39 O.CCOOE-3q

R@WI33) -[.4_9_E 0_ 1.3u0SE 04 1,486_E 0_ 0,OCOOE-3g 0,0U00E-39 0oCC00E-39

ROW(36) _*C,_hOE-_S O.0OOOF-)q _.C0CCE-39 3o00g_E 03 2*775|E C3 3.02_E C3

R_W(35) q.O')3OE-)_ O.OOhOE-)q O.OOCOE-]q Z.T/5|E 03 2,9768E _3 2.9117E C3

R@W(J6) q. GO3OE-]9 O,OJOOE-39 0,00CCE-39 3.02k4E OJ 2,91|7E C] 3.0782E C]

THE P.E. F&TRIXt n FBLL_WS

CgLU_H [| CBLUNN( 21 C_LU_N¢ 3) C_LUWN( 6l CZLUM_( _) C_IUPN( 61 CEL_MN( 7l C_LLPN! 81 C_lU_h( _| C_LU_hI|O)

R_W( |) 5._718_ QS -I.O_t2_ tG _°440_E 09 3.0CCOE-_9 O°O_OOE-_9 -0.0000E-39 0°C000E-3_ O.OCCOE-3q 0°00CCE-39 -0.000CE-39

_Wf _1 -I.Oql2_ IC 2.230[E tO -1.32SLE _0 t._605E Oq O.O000E°_9 -0°_COCE-39 O.COOCE-_9 0.0CCOE-39 O°OOCCE-3_ -0.000CE-39

_BW( 31 _._OF )_ -[*3Z_CE 19 t°6C82E 1_ -8.27_6E O_ -l*O_08E 7 1.2242E C7 C°CCOGE-3S 0°0CCOF-39 0°00CCE-39 -O°OOGCE-3S

_gW( 4) 0.0300_-3_ t._bn5_ 09 -_.273_E 09 6.5_78E O_ -[°238_E C8 -_°_8_2E C¥ 0°C000E-39 0.0CCOE-39 0.000CE-39 -O°O00GE-39

R_W_ 5) _!-OrJ3_E-_ 3.o_noE-39 -I.OqO_F 07 -Z.23_4E O_ t._92E C8 -1._170E C7 O°CO00E-_9 0.0CCOE-39 C.OOCCE-39 -C°OOCCE-39

R_W( _) -q.3_OE-_ -0.0300E-39 1.72_2E 37 -_._852E 07 -_°_170E C7 1.2181E C? -C°COOCE-3S -O°OCCOE-3q -0.000CE-39 0°000CE-39

R_W( 71 _._)_3E-3S 0.0_00E-39 U.OCCCE-39 _.O00CE-3q _._OOGE-_q -O°OCOGE-39 6.Ct8_E Oq -|°2CC3E |0 5°984CE cq -C°O0_GE-3_

RBW( 8| _.O_OOE-_ .I.3_3CC-3_ O°OgCCE-39 0°0000_-39 O°O_OOE-_9 -0.CC00E-39 -1°2003E _0 Z.4531E tO -[=_57_E 10 2.0_E 09

R_W( 91 _°030_F-_ O.OJqOE-_9 O°OCCCE-_9 C.OCCOE-39 O°O000E-_9 -0.C000E-39 5°_840E OS -1._575E LO 1°768_E lO -9°0996E 09

_W(IO) U.O3Oq_-3q ,).0_0CE-39 3°O00CE-_q 0.0C30E-39 O°OuOOE-3g -O.COCOE-3? C°C00CE-39 2.04_5E 09 -9.0qg_E _9 7°t87EE 09

R_W( 1_1 -_. 0_30_-3_ -3°0_00C-39 -3°00C£E-39 -3.9000E-39 -O°OGOOE-39 O°CCOGE-39 -C° CCOCE-3S -O°OCCOE-39 -_°09C_E C7 - 1.2384E u8

R_W(12) 0.0330F-_S O.Oa_UE-_9 O°OOCCE-_ O°OCCOE-_q O°OUOOE-39 -0.CC00E-39 0.C000E-39 0.0CCOE-39 1°22_2E 07 1.0852E 07

R_wll3) -_o_F tC ].31_9E It -_°054_E tO 3.0030E-39 O._UOOE-_9 -0°0C00E-39 O°COOCE-3S 0°0CCOE-39 _°00CCE-39 -0.0000E-39

_w(t4) -3._5|_ IC 6.8104E _C -3.395_E ]0 O.O000E-_q O°O_OOE-_9 -O°OCCOE-_9 C.CCOGE-3_ O°OCCOE-_9 0°00_CE-39 -O.O00CE-_q

R_WII5} -9.1262E _ I._gqE IC -9.0731E 09 O°OCO0_-3q O°OCOOE-3q -O°CCOGE-39 C°CO00E-3_ 0°0CCOE-39 C°OOCCE-3q -C.OOCCE-3_

_w[[6) I._$3_ tC -2._|TqE lO _.978_ 09 5°7393E 9q O*OuOOE-_q -O.O000E-_9 O°COCGE-3_ 0°0CCOE-39 O°OOCCE-3_ -0.0000E-39

_0w(17) -9.15_F O_ 1.3b_OE _ lolSS_E 1_ -1.62_6E 10 0.0_00E-39 -O.CCOCE-39 C.CCCCE-3_ 0.00COE-39 0°000CE-39 -0.00CCE-39
R_W(18) -?.Ol_SE IC 3._o_qE -t°323tE tO -5.26J7E Og O°O_OOE°_9 -_°CCOOE-3? C°CO00E-_ 0°0CCOE-39 0°00CCE-39 -0°000CE-39

R_W([91 3.0bOOF-_ _.BT_5E 09 -t°27JSE 13 9°86Z_E 09 -2.1e46E 37 2._293E _7 O°CO00E-3_ 0°0CCOE-39 0.00CCE-39 -C*000CE-39

Rgw(23) O.OJO0_-_9 -2._&54_ 09 _°8565E ng -6°B]O7E oq 8.51t8E _ -9°5525E C7 O.CCCCE-3q O°OCCOE-_9 0o00CCE-39 -0.09CCE-39
R_w|2t) _.q_')OE-3_ -_°_Tb3E _9 3.117_E IU -2.81_8E _C 1.3917E C -_°5_19E C7 O°CCCCE-3S 0.0C¢0E-39 C°OOCCE-39 -G.OOCCE-3_

_W(22) _.C30_E-_ O.O_nCE-39 -5°3232E 07 4°719tE 07 6°16_7E _7 -5._576E C7 C°COOCE-_S O.OCCOE-_9 C°OOCCE-39 -0.000CE-39

R_W(2_! _.0030E-39 0.0300E-3_ -2°657E_ 07 2°3S62E 07 3.016_E C7 -2.?748E C7 C°C_OCE-3_ 0.0CCOE-39 0°00CCE-39 -0°000CE-3_

R_W(24! r'*JOO_E-3$ 3.0O_OE-3g -4°3871F 07 3.8893F O7 5°0781E _7 -_°$803E C7 C°C¢OOE-_g O°OCCOE-3g C°OOCCE-3q -C.000CE-39

R_W(Z51 _*0300E-_S O.OJqOE-39 O.OOCGE-39 O°OOOOE-_9 _.ObOOE-_9 -0°CC00E-39 -_°592gE tC l°llS3E 1! -5.560_E 10 -0.000CE-39

R_W(_6) _._300E-_ _°00_0_-_9 3.00CCE-39 O°O0_OE-_q O°OuOOE-_9 -0°0C00E-39 -3°7567E IC 7°_gt5E _0 -3°73_EE _0 -O.O0_GE-39

R_WIZ7) 0°0000E-39 0.0000E-39 3.00C_E-39 0.0C00E-39 O.O_QOE-39 -O°CCOOE-3q -t. CC3_E 1C 2.0ClqE lO -9°980_E 09 -O°O000E-3g

R3W(2B) _.C.)_-)_ O.O_O_E-3_ 0.00CCF-39 0°00COE-39 O°OUO_-_9 -O°CCOOE-_9 l°25SeE _C -2°32eTE _0 _.3762E 09 6°3132E 09

_0w(291 0°0_30E-3_ 0o0J00_-39 _.000CE-39 0°00COE-39 O.OGOOE-39 °O.OCOOE-3q -[°C072E 1C 1.4894E [0 1°3038E _0 -1°786_E [0

_gw(301 3°03GOE-_9 O.O00qE-_9 _.000_E-39 0.00C0_-39 O.O000E-_9 -0.0000E-39 -2°2152E lC 4°2_3_ _0 -1°4_4E lO -5°¥868E 09

R_W(3[I 3.C300E-_S _.0_00E-39 O.OCCCE-39 0°0CCOE-39 OoO_GOE-_g -0.CC00E-39 C.CCCCE-3_ 3°1_20E C9 -I°_OI_E 10 1°0851E 1C

R_WI32) _°C_OOE-3S O.O)UOE-3q q°OCCCF-39 O°0000E-3_ O.OUOOE-_9 -0.0C00E-39 CoCCCOE-_9 -2°ZITOE 09 9°751_E 09 -7.52_CE 09

R_W(3_) )°O03qE-3_ O.l_300E-3g O.OOG_F-_9 O°OOGOE-_q _.O_OOE-_9 -O°OCOOE-3? C°C000E-39 -q°ZI_gE 09 _.0895E lO -3.1679E 10

R_W(_I -3°000_-3q -0°0_90E-39 -O.OGCCE-39 -3°0000_-39 -0.0_00E-_9 0o0C00E-39 -O°O00CE-3S -0.0CCOE-39 -5°3232E 07 _°?lglE 07

R_W(_51 -_.C3_0E-_9 -O.OJ3CE-_q -_.OOCC_-_q -O°O000E-3q -O.O_OOE-_9 O°CCCOE-_9 -0°C_0GE-39 -0.0CCOE-39 -2°657EE 07 2o35_2E 07

R_wI361 -_.q_30c-39 -q. UJ_OE-3q -q.OOCCE-_q -O°O_OOE-_9 -O.OuOOE-3q 0°0CCOE-39 -C°C000E-3g -0.0CC0E-39 -4°38T|E 07 3°B893E 07

C_LUMNi|t) COLUMn(12) CeLE_NiI3) C_LUPNII_I CgLU_N([5) CgLb_N(IE) CiLL_fillTI CELL_N(18) CELU_([9) C_LU_(20I

R_W( _1 -_.0)0n_-3_ OoO_OOE-3g -5°08_E 10 -3°4tStE _0 -9.1262E C9 1°1_53E [0 -_°1565E 09 -2.0_E tO C°000CE-39 0°000CE-39

R_W! ZI -'3*O00OE-_ O.OUOOE-39 L.OI_gE ll 6.8104E l_ I°BI99E tO -2°117CE _0 |°356CE |C 3.8e30E lO 2.87_E 09 -2.015_E 09

R_W( 31 °,).O0_3E-_q q,O_OE-3_ -_.054S_ tO -3°39S3E tC -9.0731E C9 3°978_E Cq 1°1853E 1C -t°3231E 10 -t=Z73SE 10 8°85E_E 09

RgW( 4) -)°0000¢-3S O.O_qOE-3q _.OCCCE-3_ O°OCCCE-3? 0°0000E-39 5°7393E C9 -1°_236E 1C -S°2ECTE 09 qoB62_E C9 -6,B307E 09

R_W( 5) -_.OqqOF-_9 _,OuqOE-3_ _.0_CCE-39 0.0000E-39 O°O_OOE-_9 O.OGOOE-39 0.C000_-39 0.0CCOE-39 -2.16_E 07 8._llBE OT

R_W| 6) O.OqOOF-3g -0°0000E-39 -O°O00CE-_9 -0.0000E-39 -O°OGOOE-_9 -0.CC00E-39 -O.OCOCE-_ -O°OC¢OE-3q 2°_2g_E C? -9°_SZ_E O?

R_W( 7) -_.CqO_-3_ O,O000E-3q q.CCCC_-39 0°00C_-_9 0°0000F-39 0.0C00E-39 C°CCCCE-3_ O°OCCOE-3q 0.00C¢E-39 0°00CCE-39

RZW! 8) -).0330E-_9 _,OJ30E-39 0.000CE-39 0°0000E-_9 0°0000E-39 0°00CCE-39 0.C000E-_9 0°0C¢0E-39 0°000¢E-39 0°000CE-39

_W( 9) -t°Og38E 07 1°2_2E 07 q. OOO',E-39 0°00_0E-_9 0°0000E-_9 O.O000E-_9 0°C00CE-3_ 0.0CCOE-39 0°000CE-39 0°000CE-39

_W(_O} -[.2_4_ 38 -!.OB_2E 07 O.OOCCE-_q O°O0_OF-_9 O.O000E-_q 0.0C00E-39 C.CCCC_-3S 0,0CCOE-39 0°000¢E-39 OoO00CE-3_

_BW|I|I 1._92E 08 -[._lTOE 07 -3o00C_E-39 -0°0CCOE-39 -O.OOCOE-_9 -O.O000E-3q -0°C000E-39 -0°0CC0E-39 -O.O00CE-3g -0°000CE-39

_BW|I2) -|*_t70E 07 1,2181E 07 0.00C0E-39 O°O000E-3q O°OUOOE-_? 0°0000E-39 0°C000E-39 O°OGCOE-]9 0.000¢E-3_ O°O00CE-_

R_W(|3) -O,COqOE-_S 0.0_00E-39 4°7JLJE |! _°1770E l! 8°_845E |0 -|*O_2E t_ _,5¢83E |C 1,g713E |! 0°000CE-39 0°000CE-39

R_W(I_| -_,O00_E-_ 0°0_00E-39 _.177£E l! 2.|339E l! 5°TU25E _0 -7.1_80E tO _°7149E _0 1.25_9E 1! 0°000_E-39 0°000CE-39

R_W(_5) -O.CO00F-_ O°O_OOE-3q _°_8_SE I0 5°702_E lO 1°5_05E IC -t°q|O|E _0 |°$272E _C 3°3588E lO OoOOCCE-3g 0.000CE-39



• !_1|71 -O.C_OOE-3_ -[.OZ17E-09 -_°OGCGE-39 3o07SqE-09 1.7300E-C8 -0.¢C00E-_9

R_WIIB! -S._722E-09 -O.OG_OE-39 -6.4257E-09 O°OOGCE-39 0.0000E-39 -3.1243E-C8

RBWI|9) -_.CO00E-3S 6o1634E-09 -O.OGCOE-39 1.52SCE-0_ 7o4901E-1C -OoCCOOE-3q

RmW(20) -I.0MISE-ge -0o0000E-39 8°OCelE-lO 0.00CCE-39 O.OUOOE-39 L.2_96E-Cg

_g_(21) 3.6f_66E-OS -0.0_0E-39 8o14BSE-09 0°0000E-39 0.0000E-39 -1.1742E-G8

R_(221 ).OOgOE-l_ -8.SbOTE-09 0o000CE-39 6.b826E-09 -6.0753E°C9 O.CCOOE-3_

_OWIZ3| o3.4_16E-oe -Q°OO_OE-3q q.764_F-Oq OoO00GE-3q 0o0030E-39 -7.8112E-10

_i_1_4) -_.00_0_-_9 _.4164E-09 -0.00C0_-39 -7°01B2E-09 1.3127E°_B -0°0C00E-39

_(2SI 6.4_6SE-0_ -0°0000E-39 |,462_E-OB 0o0000E-39 O.OGOOE-_9 6.4_91E-C9

_(26) _._030E-3_ -2.18TBE-08 O.OCCCE-_9 |°296q_-OB 2,4174E-09 0.CC00E-39

_w(271 -_.C000_-39 _,3674E-08 -O.O_OCE-3q -_°7_73E-10 -t.I_OE-C8 -0oCC00E-39

_W|2BI -I.767BE-07 -0.0000E-39 1o7S43E-09 0.00COE-39 O°OUOOE-_9 1°7140E-¢9

_(Zg) -_.O0_OE-_ 2._4_BE-OT -_°OCCUE-39 _o_626E-08 -7.7LOSE-_B -0.eCOC_-39

_wl30) 1°_1E-_ -0°0000E-39 -I°6EllE-OB 0°000_E-39 O.O000E-39 4°3447E-CB

RBWl311 -t._615E-O_ -O,03_OE-3q 2oBI92E-08 0.0000E-39 O.O0_QE-39 -_°37_3E-C8

R_W132! 9.00_0E-3_ -3.34AOE-07 _.O0_G_-_9 -3°O0_TE-OB 1.0_[6E-_7 O.OGOOE-39

R_|34) 2.$641E-_7 -O.OJ_OE-39 -5.CBICE-09 O.OOCOE-3_ 0.0000Eo39 B.C_IgE-C9

ROW(3$1 _.00_0E-39 -_o0_1E-08 0°_00CE-39 -4o44_B_-C9 1°761BE-_8 0.0CCOE-39

_W(361 1.$32_E-3_ -0,0_E-39 -1.853_E-09 0.0000E-39 0°0000E-39 S.8262E-10

CgLUN_i2[I CeLUMN(22) C_LUP_I23| COLU_NI24) COLUNN(25) CgLUMN(261

R_I 1) 0.0_00_-39 _o7_7E-0_ O,OOCCE-_9 BogI44E-09 O.O000E-_9 -1.6102E-C8

_¢ 2) -l.O_14E-Oe O.O000E-3_ 3°$6SeE-09 -0.0000E-39 -1.6S22E-|0 0°0000E-39

R_W( 3) -}.0900E-3_ 5°_71SE-0_ -0.00CCE-39 6oOB1_E-O5 -O.O000E-_9 -I.B23_E-C_

_Wl _) 4.6_12E-04 0o0_00E-39 -S._7_2E-0_ -0.0000E-39 -1o67_0E-1_4 0.0C00E-39

_Wl 51 _.Oa_OC-3_ -3o2648E-05 9.00eCE-_q -6.1B94_-06 O.O_OUE-_9 4.0C44E-G6

R_( 6) 2.92_6_-,)_ O.O_OOE-_9 -_°_3_eE-06 -0,0000_-39 -3,$_BZE-_6 0o0C00E-39

RIW( 7) 1.shill-a? _.O000E-_9 2°S_14E-OT -0o0000E-39 6._5E-_7 O.O000E-39

R_W{ 9! IoZ76bE-_7 O.O_OOE-_9 1°_103E-0_ -0°_0_0E-39 -1°$351E-05 0.0¢0_E-39

_1101 -_.OJ_E-3q 1°1999E-_7 -O.O_GCE-39 -I.0?IGE-OS -O.O000E-_9 -[.3_01E-¢5

_BWI111 3.6_66F-0_ O.O000E-3q -3°431_E-08 -O.O000E-3q 6°4_65E-08 O.O000E-39

Rm_(121 -,_.O0_)_E-3_ -B.SS_7E-09 -O.DOOOE-39 4.416_E-09 -O.OGOOE-_9 -2.1B7BE-CB

Rg_(13) 8.1_eSE-_ 0°0_00E-39 9°764_E-09 -0°0000E-39 1.4629E-OB 0°0C00E-39

R_(141 _.CO_OE-3S 6.6_26E-09 O.OGCCE-39 -7.0182E-Oq O.OUOOE-39 |.2_69E-C8

_W([5) _°O)OOE-_ -6°0753E-09 _.O00CE-3q 1.31Z7EoOB O.OOCOE-_9 2.4174E-C9

RB_(16) -lo17_2F-_B O.O_OOE-3q -7.8112E-1_ -0.00C0E-39 6°4991E-C9 0._000E-39

R_W(Ill -_.CaOOE-_S 2°SbBIE-09 -_°OOCCE-_9 1.883_E-09 -O.OUOOE-39 4o_108E-C9

_W(1B) _o7100E-0_ O.OOaOE-39 -I.412_E-OB -0.0000E-39 -1.0111E-08 0°0000E-39

R_W(19) °_.O000E-3_ -7.8724E-09 -0.00C_E-39 -1°3_21E-08 -0.0000E-39 2.6411E-CB

R_(20) 1._318E-0S O.O_OOE-39 5.B9_E-09 -0°0000E-39 1.6384E-)B O.O000E-39

_w12_l 1.09_0E OC 0o0_00E-39 -1.44C7Eo0_ -0°0000E-39 2.Z6$IE-08 0o0000E-39

ReN(2_) _,_u_9_-3_ IoO_OOE O0 _.00CCE-39 -2°3859E-09 O°O_OOE-_9 Z._Tq2E-C8

_BW(23) -1°4_07E-_ O,O000E-39 I.OOCCE O0 -0°0000E-39 -[°6183E-08 0o0C00E-39

R_W(241 -_.O0_OE-3_ -2o38_9E-09 -9o0_¢CE-39 |.O000E O0 -O°OGOOE-3g o3._335E-I0

Rgw(25} _.Z6_1E-O_ O.O000E-3q -1.61_3_0_ -0°000C_-39 I°OGOOE _0 0.0000E-39

q_wlZ6! _°O0_E-3_ 2.579ZE-0_ O°O000E-39 -3°5335_-I0 O.O000E-_9 1.0COOE CO

R_(27! -_.0_0C-3_ 1.0_74E-08 -O.OOC_E-3q S.OI04E-09 -0.0000E-39 -1.7C43E-CB

_e_(2a) 1._$6_F-0_ 0.0000E-39 1°0332E-08 -O°O00_E-3_ -1°5286E-rB 0°0¢00E-39

_gw(_9) -_._90E-3_ -_°6929E-09 -0.00C0E-39 -I°90COE-OB -O.OGOOE-_9 2.0G57E-C9

R_W_301 -8o837_E-IC O.O000E-3_ -2.3726E-08 -0,0C0_E-39 -7.8357E-_ O°¢GOOE-39

RBW(311 2.55_6E-9_ O.OUOOE-39 -4°_033E-Oq -0.0000E-39 I°7695E-CB 0.0000E-39

_w(32) "}.0000E-39 -2.0510E-09 OoO00GE-39 -|°¥564E-09 O°O_OOE-_9 -3.Te46E-C9

R_W_33! _°C_}_-3_ -2.7178E-09 _.0_CCE-39 -1°3132E-08 O°OCOOE-_ -I.1321E-_B

RBW(_! _.355_F-0_ 0o0000E-39 1°1C36E-09 -O.O000E-3_ -6.1322E-f?9 0.000_E-39

_W(35) 0.0030_-3S 4,3578E-09 0°0000E-39 -6°6509E-09 O.O000E-_q -l°269qE-cg

R_W(36) -8.7954_-1C O°O000E-3q 3,820_E-09 -0°0000E-39 -8.9920E-C8 0°0_0CE-39

CILU_N|3|I CmLU"N(321 CfLU_k133) C|LU_N|}41 CSLUMN| 3S) CELUMN()_I

RmW( 11 _°0000E-39 2.3_0CE-09 -3.$682E-09 0.0000E-39 1°0337E-CB 0oCC00E-39

R|_( Zl 1°6480E-0_ OoO000E-3_ O°OCCCE-_9 -4o4_91E-09 O.O000E-3_ -3.1_64_-11

Ri_( 31 -0.0000E-39 2°3614E-05 -2.5_9BE-05 -0,0C00_-_9 7°7_0CE-0_ -0,0COCE-39

R_W( 4) -Z.1663E-_ O.O000E-_9 0.00CCE-39 7°4622E-0_ O.OGOGE-39 4.7_2|E-G6

• B_I 5) O. O000E-3_ 7.3611E-06 -2o_C24E-06 O°O000E-3q 7°265[E-C6 0oC000E-39

_iW( 6) 6°5903E-0_ OoOUOOE-39 C.O_CCE-39 -6.836_E-06 0.0000E-39 -4.3S59E-C7

R_W( 7) -I.B431E-_7 O°O000E-_9 O°OCOOE-_q 1o1_39E-07 O.OGO_E-_9 ?.1710E-C9

R_W( B) OoCO00E-3S -1°871SE-07 3.101CE-08 O.OGOOE-3q -1.1176E-C7 0.0C00E-39

_BW( 91 4°3843_-04 OoO000E-3_ O°OCCCE-39 -6.742_E-0S O.O000Eo_9 -4.2967E-¢6

_W(IO! -O.O000E-3_ -3.8_18E-04 |.BT_TE-05 -O.OCOOE-3q -$°6793E-_ -U.OCOOE-39

R_WlI|) -1._61SE-0_ 0°0000_-_9 O.OCCCE-3q 2°5_1E-07 C,OGCOE-3_ 1._26E-C8

R_(12) -_oO000E-3_ -3.3_0E-07 1.?3CSE-OB -0°0COCE-39 -5°0001E-_8 -0.0C00E-39

_W(13) 2.8192E-_e O.OGOOE-_9 OoOOGCE-39 -_°081CE-09 O°O000E-_9 -L.8_33E-C9

R_WI141 _.CO00E-3_ -3.0_87E-08 -3.1963E-10 0°0000_-39 -4.44qSE-_9 O.OCOOE-J9

R_(151 O.CO00E-3_ 1o05|6E-07 -5.613SE-09 0°000CE-39 |°7618E-CB 0.C¢COE-39

R_(16) -$.37S3E-Oe O.OUOOE-39 _.CGCOE-39 B,O_IgE-09 O.O000E-3g 5oB262E-IO

RBW{IT) -_.C000E-39 -4o4636E-09 -_o61_E-10 -0.0_0CE-39 |.202GE-_ °0,¢C00E-3_

_W|IB| -3.4731E-IC O.OG_OE-_ 0.00CCE-39 3°6335E-09 0.0000E-39 4.64_0E-|0

Rg_191 -O.O000E-3_ 2ob92|E-09 -2.3}59E-09 -0°0000E-39 1.6794E-C_ -0.0C00E-39

R_WI201 9.918_E-1¢ 0.0000E-39 0._00CE-39 2,54_lE-Oq 0.0_00E-39 -I.?_?_E-Cq

R_Wi21J 2.$5_6E-0S 0°0000E-39 OoOCGCE-39 B.35_6E-O_ O.OUOOE-39 -B.?S_4E-IO

Rm_(2_) _°C_OOE-3_ -2.0_10E-09 -2,717_E-09 0.0CCOE-39 4°3578E-0_ 0.0C00E-39

R_W|23) -_°_33E-09 0o0000E-39 O.OOCGE-39 1.103_E-09 0o0000E-39 3.B_O6E-C9

R_(Z4! -O°O0_OE-3_ -1.7564E-09 -1.3132E-08 -0.0COCE-39 -b.650?E-_9 -O.OGOOE-39

R_W(25) 1.769_-0e 0.0000E-39 0.00COE-39 -6.1322E-09 0°0_00E-39 -8°9920E-C8

R_1261 O.O_OOE-_$ -3o7B46_-09 -1°1321E-08 0.00COE-39 -l°26_gE-GB O.CCOOE-_9

R_(27} -0.0_00_-3_ 8°0061E-09 ?._8_E-09 -0°0C00E-39 -3.1_18E-C8 -O.CCO_E-_9

R_(2B) -2.425_-3_ 0.0000E-39 0.00C¢E-39 -3.643|_-0_ OoO000E-_9 1o0994E-C?

RgW(29) -0.0000_-3S -2.163BE-08 -2.0649E-08 -C°0000E-39 4°836_E-_8 -0.0000E-39

R_W(30! -3°C0_4E-0_ 0.0000E-39 0.00CCE-39 -_,I|?BE-08 O.O_OOE-_9 -1o3128E-C9

R_I3|) 1.¢UOOE )C 0.00_0E-39 OoOCCCE-39 -7,4714E-Og 0.0000E-39 -1.4|2_E-C9

R1_|32) O,OOnOE-_ |oO000E O0 -3.0C3SE-08 O.O000E-)9 7.2476E-C8 0oCC00E-39

R_1331 O.O000E-_ -3.003_E-08 1.0CCCE _0 0.0000E-39 I°B374E-Oe O.eCCCE-39

RB_(341 -7.47|4E-3E O.OUOO_-3q OoOCCCE-3q 1.00COE O0 0.0_00E-39 -1°3693E-C7

R_W(3_) O.OgOOE-3_ ?.2476E-08 I,B374E-08 0o0000E-39 1.0000E CO 0,0CCOE-39

R_(361 -1°4128E-0_ O°O00eE-_9 O,O00GE-_9 -1o3693E-07 O°O_OOE-3_ LoOGOOE £0

ERROR- Dk(34)- -S°_40B73$F-G4, ABS_LLTE VALU_ _F CW USED CJLCULATI£NS C_TINUE

ERROR- Dk(351- -7°IZ797_E-O_, ABSOLUTE ¥ALUF BF C_ USED CALCULATI£NS Ce_11NUE

ERR_- D_I3_I- -1°_421079_-03_ ABSOLUTE VALU_ gF _W USEO CJLCULAIIINS CmNTINUE

I.¢CCCE CC -0°00¢0E-_9 -3.3491E-09 -0.000C_'_9

-0.0000E-39 IoOCOOE O0 -0.0000E-39 -6.21_5E-09

-3.3481_-0S -0.0C¢0E-39 loOOCCE O0 -OoO00GE-_

-C.O000E-3_ -6°21_E-09 -0o00CCE-39 1.000CE O0

-0°C000E-39 1.71COE-0_ -C.O000E-_9 1.03|BE-09

2°e68_E-OS 0.00COE-39 °7.B724E-09 0.0000E-39

-C.C_COE-3_ -I.432qE-OB -G.OOOCE-39 _°899EE-09

1._83_E-09 -0.00COE-39 -|.322|E-OB -0°000CE-$9

-¢.C000E-3_ -_.OIIIE-OB -0.000¢E-3_ 1.6384E'Og

4._10_E-0_ 0.0CCOE-39 2.b411E-08 0.000¢E-39

-8.$504E-0_ -0o0CCOE-39 -1.21_3E-08 -0°000CE-39

-0.0000E-39 -|°Ot_6E-OB -0.000CE-39 -B.67_SE-09

1°1043E-08 -O°OGCOE-39 -_°4TC3E-O? -C.0000E-39

-C,C¢0CE-39 -3.95_3Eo09 -O°OOCGE-39 -2.1331E-09

-C.C000_-39 -3.4731E-10 -G.OOOCE-_9 9.91B_E-lO

-4.4636E-0_ 0.0¢COE-_9 2.69_1E-09 _.000_E-39

-_._!_3E-_C 0.00COE-39 -2.33_E-09 0.0000_-39

-C.C¢C¢E-3_ 3°6335E-09 -0°00CCE-39 Z°_461E-09

1°2020E-09 0.0C¢0E-39 1°6794E-09 0.0000E-39

-0°C000E-39 4°b4SOE-|O -O.O00GE-39 -|°7675E-09

CBLUNE(27) C|LUFN|28} C_LUPE(29) CELU_E(30)

-2o1229E-08 0.0CCOE-39 7.456eE-Oq 0.000CE-39

-C.CCOOE-3_ 3.03_3E-09 -0.00CCE-39 1*23_5E-09

-2°_263E-04 -O.OGCOE-39 7o3611E-0_ -0o00¢_E-39

-O*CO00E-3_ -2.0420E-04 -0.000¢E-39 -6*7521E-05

-2._462E-0S O.OOCOE-3_ 1.49_2E-G§ 0.0000E-39

-O.CCOGE-3_ 2.27_2E-05 -O.OOCCE-]% 1.341_E-05

-O._OOGE-39 -|.T441E-OT -O.OOCCE-]9 -3°|602E-07

1.7941E-OT 0.00COE-39 -3o|909E-07 O.O00GE-39

-CoCeOCE-3% 4.7436E-05 -C,000CE-39 -3,29B?E-04

4,1_9;E-0_ -0o0C¢0E-39 2.92CSE-04 -0,000CE-39

-C.GOOOE-39 -I.76_BE-O? -0.0000E-39 1.2441E-06

3.3674E-OE -0.00C0_-39 2.4_3eE-07 -0.0000E-39

-O,CCOOE-3q |o7543E-09 -0.000CE-39 -1,6877E-OB

-5,7573E-1C 0.0C¢0_-39 2.362(E-08 0.00CCE-39

-IoI340E-OB 0.00COE-39 -?.7108E-OB O.O00GE-39

-O.COOGE-39 _.?[40E-O? -0.000C_-39 4.3447E-08

-EoS504E-CS -0o0¢COE-39 1o1043E-08 -0°0000E-39

-0,C000E-39 -1,0166E-08 -0*000CE-39 -3.9_33E-09

-I°2193E-O8 -0.00COE-39 -5.470]E-09 -0°000CE-39

-O.COOCE-3_ -B.672BE-09 -0.00CCE-39 -2.|331E-09

-O,COOCE-3S 1.4_60E-08 -0o000CE-39 -8. B375E-IO

I.C47_E-OE 0.0CCOE-39 -5.692_E-09 0o0000E-39

-O°CCOCE-3_ 1.0332E-08 -_,000CE-39 -2°3726E-08

_.CI04E-OS -0.0C¢0E-_9 -1*90C¢E-08 -O.OOOCE-)9

-0.0000E-39 -|.S_EbE-U8 -0.00CCE-39 -7.8_7E-09

-1.?043E-08 0.0CCOE-39 _.O0_E-09 O°O000E-39

I.GGOGE OC -0.0CCOE-39 1.497CE-08 -O.O000E-)9

-Co_O00E-)9 E°OCCOE O0 -0.00CCE-39 -|.gTgSE-08

|o4970E-08 -0.0¢COE-3_ J.O00CE O0 -O.O00GE-)9

-O.CCOCE-3; -E.97;SE-O8 -0.00¢¢E-39 1.000CE O0

-0o_000E-39 -2.4256E-08 -0,00CCE-39 -3,0044E-OB

8.C061E-O_ 0.0CCOE-39 -2.160EE-08 O.O000E-3_

7.Sg_5_-Oq 0,0CCOE-39 -_.064_E-C8 0o000CE-39

-O*CO00E-3_ -3.6431E-08 -0.000CE-39 -_o||?EE-O8

-3.191BE-08 O,OGCOE-39 4.836CE-OB 0.0000E-39

-C*CCOOE-39 1.0994E-07 -C*000CE-39 -I*31ZEE-09

CILU_N(



\

P(-|) B Pe(-|) - F (ppa=A)

ReW( 1!
_BW{ Z)

40W( 3)
RmW( 4)

_aW( S)
RBW( 6!

•OW( 7D
R_W( B)

R_WI g)
RgW{IOI
RJW(III

RBW(|2)
ROW(131

RgW(141
RgW(151

ROW(161
RaW(l?)
RgW(181

ROW(lq)
RgW(20)

R_W(21)
R@W(22)

R_W(23)
RBW(24)
ROW(251

RBW(26)
RBWI27)

RBWI281
ROW(2gl
R_W(30)

R_W(31)
R_W(32)
ROW(33)

R_W(341
R_WI35)

RBWI36)

RIW( 1)

RDW( 21
R_W( 3)
flow( 4)

RQW( 5)
RgW( b)

R@W( 8)

RgW( 9)
RBW(IOI

RIWIII)
RSW(12)
RSW(13)

RffW(141
R_W(|5)

RBW|I61
RBW(17)
RBWI18)

ROW(|91
RBW(20)

RgWI21)
RJW|22)

RDW{231
RIW(24)
R_W(25)

ROM(Z6)

ROW(271
R_W(28)
ROw(2g)

_W(30)
RAW(311

RmW(3Z)
R_W(331
R_W(34)

R_W(35)
RBW(36)

R_MI 1)
RgW( 2)

RBM( 3)
RBW(4)
RBW¢ 5)

RBW( 61

RBM( 7)
R_W! 8)
RBW( ql

RgW(IO)
RJW(ll)

R_Wll2)
ROW(13)

RBW(14)
RmW(|5)
R_W(161

ROW(17)
RBW(18)

RBw(Igl
RBWI201
ROW(211

RIW(2ZI
RWW(23)

RIWIZ4)
ReWI251
RgM(261

RBW(2T)
ROW(28)

RBw(2gl
ROW(301
RBW(311

ROW()21
RgW(331

ROW(34)
RJW¢351

RgW¢361

CmLUMNI 11

8.5279E O_
-2o189_E 05

1o9946E O_
-4.913BE 04

0o0000E-39
-OeCOOOE-3_

O.O000E-3_
0.0000E-39

0.0000E-39

-O.CODOE-3_
3oOOOOF-3_

-I*4189E O_
|.7751F OE

-|o3078E 06

5oBbB6E o_
5.8606E O_

-2o_g14E OE

-5o2661E 04

_.O000E-3_
O.O000E-3_

n. OOOOE-39
O*CO00E-3_

0o0000E-39
O.O_OOE-3_
OoO000E-3_

O.O000E-_
_.O000E-_
OoOUOOE-3%

_.O000E-3_
OoOOQOE-_

-O.O00OE-3_
-O*O000E-_g

-0o0000E-3%

CBLUMN(II)

-O.OO00E-3;

-Q*OOOOE-39
-0o0300E-39
-OoO000E-3_

-O.O000E-3_
O, O000E-3_

-0,0000E-39
-0.0000E-39

-1o046_E 03
-1.3860E O_

2oqq27E 04
-Io540qE 04
-0*0000E-39

-O.CO00E-3_
-O._OOOE-3_

-O*O)OOE-_
-O. OOOOE-3_
-0o0000E-39

-O*OO00E-3S

-O. O000E-3;
-O,O000E-3_
-O*O009E-_q

-O.O000E-_
-O. O090E-3q
-2.8329E 02

-8oZbBOE 01

3.9718E Ol
-loq153E 03

h.4883E 02

-2.7605E 02
2o3577E 04

4oOZ32E 04
_oO0_TE O_

-2o3671E 04
Z.238flE O_

CBLUqNI2I)

-4.8465E 04
-D.5411E O_

3o2g87E OE
-3oB530E 06

a. O232E 04
-5.1732E 34

O*O00nE-3g
O.O000E-3g

O*O000E-3_
-0.0000E-39
-O*O000E-3_

O.O000E-3_
5.2232E O4

-1.228gE 06
B*4899E O_

-6.789gE O_

2.8669E O?
2.0123E OT

-1o|403E OT
-9*g250E 06

2.2726E O?
l*qOSgE O_

-Io57Z3E OS

-1.7617E O_
3o0000E-3_
0.0000E-39

OoO000E-3g
O. O00_E-D_

O*O000E-3_
O*O000E-3S
O*O000E-)_

O*O000E-3S

O*O000E-3_
-_*O000E-3_
-O*O000E-3g

-O*O000E-3q

CBLUMNI31)

CBLUMNI 2)

-2o1895E OS
5.72_0E 05

2.0932E 05

0,0000E-39
-O.O00CE-3q

O.ObOOE-39
O.O000E-39
0.0000E-39

3.O000E-3q
-O.O000E-_q

O.O000E-)q
3,bbqlE 06

-_,55_8F 06

3.3_E Ob
-l,3b_E Ob

-2.1257E 06
5.4545F Ob
5.0697E 05

3o5993_ 05

O.O00CE-39
0.0000E-39

OoO000E-37
0.0000E-39

O.O000E-3q
O.OuOOE-39

O.O000E-3e
OoO000E-3q
0o0000E-39

O.O000E-3q
O.O000E-3q

-0o0000E-39
-0o00_0E-39

-OoO000E-3q

C_LUMNlI2)

0.0000E-39

0.0000E-39
0.0000E-39
O.OUOOE-39

0,0000E-39
-OoO000E-3q

0o0000E-39
0.0000E-39

2.3761E 03
Z.ZTZEE 03

-l.5_OqE O_
1.4648E 04
0.00_0E-39

0.0000E-39
OoO000E-3q

O.O000E-3q
0.0000E-39

O,OUOOE-3q

O.O_OOE-3q
O.O000Eo3q
OoO000E-3q

OoO000E-3q
O.O000E-3q

-Z.1729E 02
-6.3415E Ol

3.0463E Ol
-lo4690E 03

4.9765E 02

-2.1173E OZ
6.1782E 03

-9._/50E o_
-_.1732E 04
-5.022_E O_

3.q336E O_

3.7636E 04

CBLUMNIZZI

0.0000E-39
0.0000E-39

-9.5308E 03
2*8987E 03

4,0047E 04
-5.0224E 04

0.0000E-39
O.O000E-3_
O.O000E-3q

-3.0000E-39
-0.0000E-39

O.O000E-3q
IoZ2ZOE 03

3._664E 02
-1.?132E 02

8.2617E 03

-20_98flE 03
I.I90BE 03

3,7382E 05
1.9059E 05

IoqOI4E 05
-I.ST/4E 05

-1.7890E 05
O.OuOOE-39
0.0000E-39

O.OOOOE-3_
0,0000E-39

0.0000E-39
_.0_00E-39
O.O000E-3q

0*0000E-39
O.OOOOE-3q

-O,COOOE-39
-O.O000E-3q

-O.O000E-3q

C_LUME(32)

CELUPN( 3)

1.9946E 05
-5.B536E 05

9.908_E 05

-7.1041E 05

2.376|E 03

0*000CE-39
O.O000E-_9

0.00CCE-39
O.OCCCE-3q

-0.000CE-39
OoO00GE-39

-3._343E 06

4.118CF 06
-_.0425E 06

3.B232_ 05
5.8113E 06

-2._5_7E 06
-1.9831E 06

-|.751CE 06
3.2qB7E Ob

-9.500EE 03
Bo_563E O)

1.0536E 04
0.00CCE-39

0.000CE-39
0.00CCE-39
O*O00CE-3?

OoOOCCE-3q
0.000CE-39
_+00C0E-39

0.000CE-39
O.OOCCE-_9

-0o00_CE-39
-0,00C0E-39

-O.O000E-37

C|LUWN(|31

-1.418;F 06

3.6571E 06
-3.4343E 06

9.492|E 05

-2.832_F OZ
-2.172SE 02

0.00COE-39
0.000CE-39

O*OOGCE-39
-0.0000E-39

-O.OOCCE-3q
O,OOGOE-39
Z.3659E 07

-2.9565E 07
2.1783E 07

-9.5482E 06
-1.0733E 07

_.7322E 07
2,0858E 06

L.Z342E 06
5.223ZE O_
_._22CE 03

-1.2_2E O3
-2.11qOE 03

0*0_CCE-39
0.0000E-39

O.OOCCE-3_
O.O00CE-3q

O.O00GE-39
O.OOOCE-39
O.OOCGE-39

O.OOGCE-39
O.O00GE-39

-0.00CCE-39

-0.00CCE-39
-O.OOOCE-39

C_LUP_(231

O.O00CE-3q
OoOOCGE-39

8*25E3E 03
-8.7040E 03

-2.3671E 04
3.933_E _4

O*OOCCE-3q
0.00CCE-39
O.OOCCE-3g

-O*OOCCE-3g
-0o000CE-39

0.00CCE-39
-I.2442E 03
-3.6313E 02

I.T444E 02
-8.411_E 03

2._4_6E 03
-I.2124E 03
5.5414E O_

-3.2226E 05
-I.5723E 05

_1.5774E 05
l. BgggE 05

2.2134E 04
0o00CCE-39
O.O000E-_9

O.OOGCE-D9
OoOOCCE-_9
O*OOCCE-3g

0.00COE-39
0.000CE-39

0o00CCE-39
0.00CCE-39

-0.0000E-39

-O.OOGOE-39
-0.00CCE-39

C_LU_h(331

CELU_N( 4l CBLUMNI 5) CBLUMNI 61 CILUHNI 7)

-4.91t8E 04 OoO000E-3g -O*OCOOE-3g C*CCCCE-3_
2*og32E 05 _.O_OOE-3g -O*CCOGE-_9 CoCOOCE-39

-7,1041E 05 -1.0464E u3 2o3T61E C) O*CCCCE-3g

7.1332E 05 -1.3860E 04 2*2T22E _3 C*CCOCE-3_
-1.3860E 04 z.ggz?E 04 -l.540gE C4 OoCO00E-3g

Z*2722E 03 -1o540gE C4 1.4648E C4 -C.CCOCE-3_
O.O000E-3g O.O000E-3_ -O*CCOOE-3g g.380TE 04

O*O000E-3g O.O000E-3g -O*OCOOE-3g -2.4085E O_
O*O000E-3g O*OCOOE-3q -O*OCOOE-3? 2*Ig4CE OS

0.0C00E-39 O*OUOOE-3g -0.0000E-37 -5.4052E 04
-0.0000E-39 -O*O000E-_g 0.0000E-39 -O*CO00E-3g

0o0000E-39 O*OUOOE-3g -0.0C00E-39 O*COOCE-3g

g*4921E 05 -2.832gE 02 -2.172g_ C? Co(COC_-3_
-g.843gE 05 -eo2680E Ol -b.3415E CL OoCO00E-3g

7.350gE OS 3.gT18E C1 3o0463E CI O*GOOOE-3g
7.8806E 05 -1.9153E _3 -1.46gOE C3 OoCCOCE-3q

-5*3T95E 06 6o4883E _2 4*g765E C2 GoCCOCE-3$
-|*95bZE 06 -2.7605E 02 -2.1|73E CZ O*CO00E-3g

2.0194E 06 2o3577E 04 6o1782E C3 C*COOCE-3g

I*SB39E 06 4*71Z_E G4 -go4?SCE C4 ¢oCCCCE-3_
-3.8530E 06 4*OZ32E C4 -5.1732E C4 OoCO00E-3g

2o8987E 03 4.0047E 04 -5.C224E C4 O*¢COCE-3_
-8.7040E 03 -2.3671E G4 3*g3)6E C4 O*COCOE-3_

-2.9136E 04 Z*2_86E 03 3.7636E C4 O*CO00E-3g
O*O000E-3g O*O000E-3g -OoCCOGE-3g -1o5607E OE

0o0000E-39 O*OUOOE-_g -O*OCOOE-3g l*g526E 06
0.00COE-39 O.O000E-3g -OoOCOOE-3g -1.4386E 06
O*O000E-3q 0.0_00E-39 -0.CC00E-39 6.4555E O_

0.0000E-39 O*O000E-_g -O.O000E-3g 6.446TE _
0o000CE-39 O*O000E-3g -OoO000E-3g -2.5096_ 06
0.0000E-39 OoO000E-J9 -OoOCOOE-3g -1.1247E 05

0.0000E-39 O*O000E-3g -O*OCOOE-3g -5*_g2?E 04
0.0000E-39 O*O000E-_g -O.OCOOE-3g -_*3311E 04

-O*O000E-3g -OoO000E-_g 0.C000E-39 -O*CO00E-3g
-O.O000E-3q -OoO000E-3g O*OCOOE-3g -O*COOCE-3g

-0.0000E-39 -O*O000E-3g OoOCOOE-3q -OoCCOOE-3_

CBLURNII_I C_LU_N{15) C|LUMNII6) CRLUMN(17|

l*T751E 06 -1o3078E O& 5.8686E C5 5.8606E 05

-4.5528E 06 ).3554E C6 -1.3684E C6 -2o1257E Oe
4oIIBOE 06 -3.0425E C6 3.8232E C5 5.8113E 06

-g*843gE OS 7.3507E 05 7*SBO6E C5 -5,3795E 06

-B.2680E Ol 3.9718E CI -log153E C3 6o4883E 02

-6.3415E 01 3.0463E C! -l*46gOE 03 4*_T6SE 02
OoO000E-3q O.O000E-3g 0o0C00E-39 OoCCOCE-3_
O*O000E-3_ O*OCOCE-3g O*OCOOE-3g O*CCCCE-3g

O*OOCCE-3g O*3UOOE-39 O*O000E-3g C*CO00E-3g
-0.0000E-39 -O*OUOOE-3g -0o0C00E-39 -OoCO00E-3g

-O*O000E-3q -0o0000E-39 -0.00COE-39 -C*CCCCE-3_
O*O000E-3q O.O000E-37 O*O000E-3g C*C000E-35

-2*g56SE 07 2o178_E C7 -go5482E C6 -1oC733E 07

3*TO2TE O? -2*72BIE 37 1.2281E C? 1.1915E 07
-2.728|E 07 2.0241E C7 -g*o26gE C6 -8.E47CE O_

Io2ZSIE 07 -9.026gE 06 5*g130E C6 -4.3561E 06
l*191SE 07 -8.8470E C6 -_.3561E C6 4o1768E OT

-4o76TaE O? 3o5075E C? -2.1144E C? eoE158E 06

-_oOlSgE 06 1o5141E 06 2oSg23E C6 -Io_52BE 07

-9.9|62E 05 7.5741E C5 2.6gTIE C6 -lo3gg6E 07
-1.228gE 06 8.4899E _5 -6o?BqqE C6 2o866gE 07

3.5664E 02 -1.7132E CZ 8,2617E C3 -2.7S_8E 03

-3.63|3E OZ 1.7444E OZ -B.411gE C3 Zo8496E 03
-6.1844E OZ 2.gTogE _Z -1.4326E C4 4.853ZE 03

0.00COE-39 OoObOOE-_g O.CO00E-3g O.CO00E-3g

O.O000E-3g 0.0000E-39 O.O000E-3g OoCO00E-3g

O.O000E-3g O.OuOOE-3g O.OCOOE-3g C.CCOOE-3_
O.OGOOE-3g O.O000E-tg O.OCOOE-3g C.COOCE-3_
O.O000E-3g O.O000E-3q 0.CC00E-39 O.COOCE-3g

O.O000E-3q O.O000E-3g O.CCOOE-3q O.CCCCE-)9
0.0000E-39 O.OUOOE-3g O.CCOCE-3g C.CCOOE-3S

0.0000E-39 O.O000E-_g 0.0000E-39 O.O000E-3g

0.0000E-39 O.O000E-_9 OoO000E-3g OoCO00E-3g
-o.o000E-3g -o.o000E-3g -O.CCOOE-3g -O.CGCCE-3g

-O.O000E-3q -O.O000E-3g -O.O000E-3q -0o0000E-39
-0.0000E-39 -O.O000E-37 -O.O000E-3g -O.CO00E-3g

C_LUHNI24) CBLUMN(251 C|LUMN(26) CRLUMNI27)

O.OOOOE-3q 0.0000E-39 O.OOOOE-_9 O.CCOOE-3q
O.O000E-3q O.O000E-3q O.O000E-3q C.COOOE-3q

1o053bE O_ OoOUOOE-39 0o0000E-39 OoCOOGE-39
-2.qI36E O_ O.O000E-)q O.O000E-3q O,CO00E-3q

2.2386E 03 O*OOOOE-_9 O.OCOCE-39 C.CCOCE-3$

3o7636E O_ -O.O000E-3q -0.0000E-39 -O.O000E-3q
O.O000E-3q -1.5007E G6 l.qSZ6E 06 -1.4386E 06

O.O000E-3q 4,0_5QE 06 -5oC081E G6 3.691CE 06
0.0000E-39 -3.7777E 06 4.5298E 06 -3.3468E 06

-O.O000E-3q I+04_IE 06 -1.C828E Ob 8.0860E 05
-O.O000E-3q -2.8329E 02 -8.2680E Cl 3.9718E Ol

O.O000E-3q -2.1129E 02 -6.3415E El 3.C463E Ol

-2ollqOE 03 O.O000E-3q O.OCOOE-3q C.0000E-39
-6.1844E 02 O.OOOOE-3q 0.0000E-39 O.CO00E-3S

2.9709E 02 0.0000E-39 O.O000E-37 O.COCCE-39
-1o_326E 04 0.0000E-39 O.CCOOE-3q C.GCOGE-3_

4oB532E 03 0.0000E-39 0*0000E-39 0.C000E-39

-2oOb_BE O_ O.O000E-J? O.O000E-3q O.O000E-3_
Io075BE 05 0.0000E-39 O.OCOOE-3? O.COOCE-3S

-4o0364E O_ 0.0000E-39 0.0C00E-39 O*CCOCE-3_

-1o7617E 05 0.0000E-39 0.0000E-39 O.COOCE-3S
-[.78qOE OS 0.0000E-39 0.0000E-39 C.CO00E-3S

2.2134E 04 0o0000E-39 O.OCOOE-3q O.O00CE-3q
g.1511E 05 0.0000E-39 0,0000E-39 O.CCOOE-3g
O.O000E-3q 2.bOZ2E C7 -3.ZSITE C7 2.395gE 07

0.0000E-39 -3.251TE 07 4*CT2ZE G7 -3._CO]E OT
OoO000E-3q 2.37S9E 07 -3o0C03E C7 2.22_7E C7

0.0C0CE-39 -I.0503E G7 1.350qE C? -9*_299E OE
0.0000E-39 -1.1807E 07 1,3106E C7 -q.732CE 06
0.0000E-39 4.1GS_E 07 -5.2441E C7 3.8583E OT

0.0000E-39 2.296SE G6 -2o217SE G6 1.66SSE 06
O.O000E-3g 1.3573E 06 -IoOgOgE Cb 8.331qE 05

O.O000E-3g 5.7_28E 04 -l.351gE C6 g.3390E 05
-OoO000E-3q 1.2220E 03 3.5664E C2 -1,7132E 02
-0.0000E-39 -1.2442E _3 -3.6313E C2 I.T444E 02

-O*O000E-3g m2.l[gOE 03 --6.1844E G2 2.gTogE 02

C|LUWNI341 CBLUMNI351 C_L_ff_(36) C_L_K(

CILU_N( 8) CILUWE( g) CILUWEI|OI

OoOCCOE-3g C*OOCCE-3g O*O000E-3g

OoOCCOE-3g O*OOCCE-3g O*OOCCE-3g
O.OGCOE-3q 0.000CE-39 0o0000E-39

OoOOCOE-3q O*O00CE-3g 0.000CE-39
O.O0¢OE-3g 0.000CE-39 0.0000E-39

-O.OCCOE-3g -C*00¢CE-39 -O.O000E-3g
-Z*40_SE 05 2.194¢E 05 -5.4052E 04

6,2g_4E 05 -6,43B_E 05 2.302_E 05
-6.4389E 05 I*08_SE C6 -7o8137E C_

2,3C25E 05 -T*813?E 05 7,8366E 05
-O*OC¢OE-3g -1.0464E 03 -|.386CE 04

O*OGCOE-3g Z*3761E 03 Z*2722E 03

0o0C(0E-39 0.00CCE-39 -0.000CE-39
O.OOCOE-3g O*OOGCE-39 -0.000CE-39

OoOOCOE-3g O*OOCCE-3g -0.000CE-39
O.OOCOE-3g O*O00CE-3g -O*O00CE-3g

0.0CCOE-39 O*OOCCE-3g -OoOOCCE-3g
O*OOCOE-3q O.OOCCE-3q -0.0000E-39
O*OOCOE-3g 0.00CCE-39 -OoO00CE-3g

OoOOCOE-3g 0o00CCE-39 -0.000CE-39
O*OOCOE-3g OoOOCCE-3g -0.000CE-39

0o0¢COE-39 O*OOCCE-3g -O*OOCCE-3g
O*OOCOE-3g O.000CE-3g -O,O00CE-3g
OoOCCOE-3g OoO00CE-3g -O*O000E-3g

4.0250E 06 -3.777TE 06 1.0461E 06

-5.00EIE 06 4.52%EE 06 -|.0828E 06
3,6gIOE 06 -3.346eE 06 8o086CE 05

-1.50_2E 06 4.206|E OS 8.6660E 05

-2.3382_ 06 6,392_E 06 -5.917_E 06
6.0CCOE 06 -2.700)E 06 -2.15|qE 06
5.5768E 05 -2.|81SE 06 2.2237E 06

3.95_2E 05 -1o9241E 06 2.0693E 06
-3,8_2E 05 3.6295E 06 -_.Z307E 06

-OoO¢COE-3g -9.500_E 03 2oSg87E 03
-OoOOCOE-3? Bo2S63E 03 -8.70_CE 03

-O.OGCOE-3q 1o0536E O_ -2oq|36E O_

C_LUVNI18) CBLUPk(Ig| CBLUMk(20)

-2.2814E 06 -1.0224E 05 -5o2661E 04

5o4545E 06 5*06ggE 05 3.sg93E 05
-Z*4547E 06 -l*g831E 06 -1.751CE 06
-|.956ZE 06 2*o|g4E 06 1.883gE 06

-2o76C5E C2 2.357TE C4 4oT|2_E 04

-2.11)3E 02 6*ITeEE 03 -qo4T50E 04
O*OCCOE-3g O*O00CE-3g O*O000E-3g
OoOCCOE-3g OoOOCCE-3g O*O00CE-3g

O,00COE-3g O*O00CE-3g O*OOGCE-3g
-OoOGCOE-3g -O*O00CE-3g -O*O00GE-3g
-O*OCCOE-3g -0.00CCE-39 -0.000CE-39

O.OGCOE-3g O*OOCCE-3g O*O000E-3g
3o7322E 07 2*OB58E 06 1.2342E 06

-4*76T4E O? -2*Ol_E 06 -9.9162E 05
3.5C75E 07 loS141E 06 ?.S741E OS

-2.1144E 07 Z*5923E 06 Z.69TIE 06
8.8158E 06 -1.5528E 07 -h3gq6E O?

T*?C56E 07 -6.882)E 06 -7.42?5E 06
-6.8823_ 06 6.0443E 06 5o278SE 06

-7.4275E 06 5.278gE 06 6.0346E 06
2.0123E 07 -1.1403E OT -g.g25CE 06
l.l_CSE 03 -4.9211E 04 3*7]g2E 05

-1.2124E 03 5.5414E 04 -3.2226E 05
-2.0645E 03 1.0758E 05 -4.0364E 05

O*OOCOE-3g O*OOCCE-3g O.OOCCE-3g

0.00C0E-39 OoO00CE-$g O*O000E-3q

O*O¢COE-3g C.OOCCE-3_ C*000CE-39
0.0CCOE-39 O*O00CE-3g OoO000E-3g
O.O000E-3g O*O00CE-)g 0.0000E-39

O*OOCOE-3g O*O00CE-3g O.O00CE-3g
0.00COE-39 O*OOCCE-3g O*O00CE-3g
O*OOCOE-3q O.O00CE-3g O.O00CE-3g

O.OCCOE-3g O.OOCCE-3q 0.0000E-39
-O*OCCOE-3q -O*OOCCE-3g -O*O00CE-3g

-0.00COE-39 -O.O00CE-3g -O.O000E-3g
-OoOOCOE-3g -OoO00CE-3g -O.O00CE-3g

C£LU_N(28) CILU_kl2gl CELU_k(30)

O*OOCOE-Jg OoOOCCE-3g 0o000CE-39
O,OCCOE-3g O.OOCCE-3q O.O00CE-3_
0,00COE-39 O.OOCCE-39 0.0000E-39

0o0CCOE-39 0o000CE-39 0.0000E-39
O.O_COE-3q O.O00CE-3g O.OOCCE-3g

-OoOOCOE-3q -O.O00CE-3q -O.O000E-3q
6,4555E 05 6.446TE 05 -2*50q6E 06

-1.5C52E 06 -2.33_2E 06 6.000¢E 06
4o206tE OS 6.392_E 06 -2.TOC|E 06
8.6660E 05 -5.gL74E 06 -Z*lSlqE 06

-|*g|53E 03 6*48B3E 02 -2.7605E OZ
-1.46_0E 03 4*g765E OZ -2.1173E 02

O*OCCOE-3q 0.00CCE-39 0.000CE-39
0.0CCOE-39 0.00CCE-39 O.O000E-3q
0.0CCOE-39 0.00CCE-39 O*O00CE-3g

0.0CCOE-39 O*OOGCE-3q 0.00CCE-39
O.OOCOE-3q 0.000CE-39 O*O00CE-3g

0.00COE-39 0o00CCE-39 O*O000E-3g
OoOOCOE-3? O*O00CE-3g 0.0000E-39
O*OC¢OE-3g 0.00CCE-39 O.O00CE-3q

0o00C0E-39 O*O00CE-3_ O.OOGCE-39
O*OC¢OE-3q 0.000CE-39 O*O000E-3q
O.OOCOE-3q 0.000CE-39 O.000CE-3q

0.0CCOE-39 O*OOCCE-3g 0o000CE-39
-1.05C3E 07 -|o]BCTE 07 4.1054E 07

l*35CqE 07 1.3106E 07 -5.2441E 07
-9.g2gqE 06 -g.732¢E 06 3*B583E 07

6.5C3qE Ob -4.7917E 06 -Z*325_E OT
-_.Tq|TE 06 _,Sq35E 07 9.6qO6E 06
-2.32S9E OT g*6gO6E 06 8.474_E OT

2.8522E 06 -1.708CE 07 -7.5704E 06
2og645E 06 -l.53g_E O? -B*|7OEE O&

-7o_6_8E Ob 3o1S36E 07 2o2|35E 07
8.26|¥E 03 -_oT?BSE 03 |o|90BE 03

-8,_1|9E 03 2.8_q_E 03 -1.2|2_E 03

-L._]26E C_ _o853_E C3 -2.0b_EE 03



REg( 11 0*0'3_0E-34 0o0C00E-39 n°OCCCE-39

RBW( 21 noO_OOE-35 O.OUOOE-3q O°OOGCE-39

R_Wl 3) 3.C000F-35 O.O000E-3q 0.00CCE-39

eBW( 4) 9,C0_0F-35 0.00_0E-39 O.OCCCE-39

RBW( 5) _,9009E-34 _.9_0GE-39 n.OOGCE-35

RBW( 6) -0._000E-39 -0.0_0E-39 -0.0000E-39

R_W( ?1 -1.1247E O_ -5.T_?TE 04 -5°33[IE 04

RBW( 81 5.$768E OE 3.9_92E 05 -3,8952E 04

RBW( 9) -2.1BIqE O_ -1.9251E {)6 3._255E 06

_B_(IO) 2.2237E O_ 2.069_E 06 -4.23E7E 06

qgM|||) 2.3S77E 04 _-?129E 04 4.0232E 04

RBW(121 6.1782E 03 -_.4750E O_ -_.IT32E O_

RBW!!3) 0._009_-_4 0.0300E-39 G°OOGGE-39

R_W(|4) _,0000E-35 O.O000E-_9 0°00CCE-39

RBW(15) _,C000E-35 O.OGOOE-3q O.OCCCE-39

BBW|I6) 0.0000E-34 O.OuOOE-39 _o00CCE-39

RBM(17) _°0090E-3_ O.O000E-3q O.O00CE-3q

R_(18) _.C_00E-35 0.0_00E-39 O.OOCCE-3q

RBW(15) _.0000E-35 0,0000_-_9 O.CCCCE-39

R_{20I 0°0000E-34 _.0000E-39 0.00CCE-39

R_W|21) 0°0_00E-35 O.OuOOE-3q 9.00GCE-39

ABW(221 _.C000E-34 O.O_OOE-_ 0.000CE-39

RB_(2_I 3°C000_-34 0.0_E-39 _.00CCE-39

RB_I2_) 0.C000E-34 0.0000E-39 0.000CE-39

R_W|25) 2,29_$E 06 1.3573E 06 5.732BE O_

RBWI261 -?.21TSE 06 -1.0909E 06 -1.351EE 06

RBW|27| 1,6655E 3E _°3319E 05 9°335CE 05

RBW|2_) 2.8522_ 06 2.�b45E 06 -7.464EE 06

_w(2q) -I.70AOE )7 -l.53_SE 07 3o1536E 07

RBMI30) -7,_704E O_ -8.170_E 06 Z.2135E 07

RBW(311 6.6_00E _ S,8216E 06 -1.253_E 07

RBW(32) 5°B216E O_ 6.5_qE 06 -IoG972E 07

RB_|331 -1.25_9E 37 -l.O_?2E 07 2.456_E 07

Rg_(34I -_._211E 34 3.7_B2E OS 1.90_5E 05

RB_|35I 4.5_1_ 04 -3,2226E 05 -1.5723E 05

RB_(_bl 1.07_RE O_ -4.0364E 05 -1°7617E 05

-0.0000E-35 -OoOGOOE-39 -O.OCOOE-39

-0.00COE-39 -O.ObOOE-35 -O.CCOOE-_9

-O*OCOCE-3q -OoOGOOE-39 -O°OCOCE-_q

-O.O000E-3q -0.0000E-39 -0.CC00E-39

-O.O000E-3q -0.0000E-39 -0°0000E-35

0°0000E-39 O,O000E-_9 OoCCOOE-3q

-0.0000E-35 -OoO_OOE-3q -O.CCOCE-39

-O*O000E-3q -0.0000E-35 -0.0C00E-39

-5*500BE 03 Bo2663E _3 |.0_36E G6

2°B587E 03 -B*TUEOE C3 -2.9136E C6

4o0047E O_ -2o3671E C_ 2.2386E C3

-5o0224E 04 3°9336E )6 3°7636E ¢6

-0o0000E-39 -OoOGOOE-_9 -O°CGOOE-39

-0°0000E-39 -0°0000E-35 -0oCC00E-35

-0.0000E-39 -O.O000E-3q -0,0000E-39

-UoOC_OE-39 -OoOUOOE-35 -O.OOOOE-39

-OoO000E-J9 -_oOGOOE-39 -0°_000E-39

-OoO000E-3q -O°OUOOE-39 -O,CCOOE-3q

-0o0000E-39 -O°OGOOE-39 -0o00COE-39

-3°00COE-39 -O.UUOGE-39 -0o0C00E-39

-0o0C00E-39 -_°OGOOE-3q -OoOGCCE-39

-0.00COE-39 -0o0_00E-35 -0._C00E-39

-0.0C00_-39 -O.OOOOE-_9 -0°0000E-39

-O°OOQOE-39 -O.OvOOE-35 -0°CC00E-39

1.2220E 03 -1.2_2E ('3 -Z°[lqOE C3

3.5664E 02 -3*6313E 02 -6.1B_EE C2

-X.T132E 02 1.7444E C2 2.4TOqE C2

8.ZEITE 03 -8.4119E _3 -1,4326E C4

-2°7588E 03 2.8_96E _3 6.E532E C3

1.|508E 03 -1o2124E _3 -2,C648E C3

-_.92||E O_ 5.5_1_E G_ |.C75EE C5

3.7382E 05 -3.2226E _5 -_.036_E C5

1.9059E 05 -IoST23E 05 -1.7617E C5

1,9C1_E 05 -1.5714E C5 -l.7EqOE C5

°1.5776E 05 1.6959E _,5 2.213_E C_

-|oT890E 05 2.213_E 04 9o1511E C5

TIME CHECK FBR FIGEKVALUE SBLUT|EN

TIME IN 200057

TI_E BUT 20011_

ELAPSED TI_E 17 SECBNDS

EIGENV&LUfS BF F MATR|X

0_( 1) _ O°|72_295ETSO366940 09

D_( 2) " O.[S7|3254Z_68626ED 09

DMI 31 = O.SZ26_46_Bb5231730 08

OMI 41 " O.B]BBS84_192756710 OE

0_( 5) - O.18697227504253_qD OT

D_| 6) - _.186972018506512_0 O?

O_( 71 = 0°7027372E809723660 06

O_( B) _ O°7_273722365976580 06

OM( g) = O°1760EST_38Bggs040 06

D_(|O) = O°17&O62)E87785_B50 06

D_(lll - 0.12721341561251_8D 06

DMII2| = O°I272122C31760107D 06

OM(|_I : O. IO4076275|O39bq10 06

D_II4I = O. I04076262Z8516_BD 06

0_115) - 0.861102_123529418D O_

0_|16) = O.Bb|Ob9267691667BD O_

O_|lT) - 0.$01885058889277_0 05

0_(18) - 0°50|8770_739790_60 05

9_119! : O. I7_IOEIETZB27858D 05

0_(20l - 9.1741072?54056690D 05

D_(211 = O.5058365EI7865936D O_

D_(221 " _.9058353429135_1_D O_

0_123! : 0.5166527C�B7746820 04

0_(2_) = 0.5|6645_785gOq&O0 06

O_IZS) - 0.28578977067586220 06

0_{261 : _.285?e8_2696065BOO 04

O_(2T| = 3°lO013q_41B3835750 O_

OM(2B| _ 0.10013653193891060 04

0_(29I : 9.278003277112829_0 03

O_(30l - _.2779q93EB11543_10 03

D_(31) = _.5891_6131_528Z610 OE

D_(321 - O*qBq14002462014940 02

0_(33l - 0*9_82851712873B710-03

OW(3_| - -9.56_OE73_69063352D-03

0_(35l • -O°712757B_912692_4D-03

DW136) = -0.1B_21074040T?q70D-02



FIGENVEC1_R5_F F _T_IX

C_LUNNI 1) C_LUMN( 2) CEL_PK( 31 CWL_NE(4) C_LU_N( 5) CeLL_( 6) CELLNK( 7) CILL_N( 8) CeLU_EI _1 CeLU_h(lO)

q_W( ]! _o_O_E-3_ °2°2319E-02 0o00C_E-39 -9.0869E-03 0o0000E-_9 1°738CE-C_ -5°B471E-O_ 0°0CC0E-39 7o228SE-03 _°O00GE-39

_Wl 2) _°0_0E-39 5°50_3E-02 _oO00GE-39 _°_70_E-_2 _°OGaQE-39 -9°8_35E-C5 -6.2_7CE-0_ 0o0CCOE-39 -2°1B_E-_2 Q°OOOCE-39

_W( 3) _o03_E-_ -3._7_0E-02 OoOCCCE-19 -9.6713E-G2 0o0_0_E'39 -1.72_9E-C2 _.C59_E-03 0°0CCOE-39 _°29C_E-C_ 0°00CCE-39

q_W( 6) _o00_F-t9 -1°8_79E-0_ O°_OGGE-39 7o8813E-05 _°0_C0_-39 -6.8_09E-_2 _°4_32E-02 O.OCCOE-_9 1°234_E-03 0°_00CE-39

R_! BJ -5o50_9F-_ O°OOnOE-3_ 3.36E?_-02 0°00_CE-39 9o757bE-_5 _oCOCOE-39 C°CGO_E-3S 6o22_6E-C5 0°00_CE-39 -2o1861E-02

_(11! -Io55_3_-0_ O.OvO_E-_e -l._Se?E-04 0°0CC_E-39 -3°3761E-_2 0o0C00E-39 Oo_OOOE-3_ 5°_2_E-02 CoOOCCE-39 Ioa38_E-OZ

_(12) Lo71_?E-O_ OoO_OE-3_ 7o7123E-05 O°O0_OE-_9 6.8910E-,_2 O.OCCOE-_9 _°CaOCE-_9 -3o48_2E-02 0°00CCE-39 |°29L?E-03

R_lL31 _o0000_-3_ 3°_795E-01 0°0_CCE~39 lo6e]3E-O! OoO000E-3_ -8°tO75E-_5 _°703BE-O_ 0.0CCOE-39 3o74_E-C_ 0o00CCE-39

R_16) _.0_0_£-_ -IoB_67E-01 O°OCC_E-_9 BoOT_E-02 _.0000E-39 2°2577E-C2 -2._596E-03 0o0CCOE-39 lo35CCE-OZ 0°000CE-39

_|17) _oC_OOE-_S -1.36_E-02 Oo_O_CE-_9 -7.0533E-01 O.OGO_E°_9 -2°8403E-C2 1°_769E-02 O°OCCOE-_9 1o2128E-01 0o000CE-39

q_(18) O°C_OE°3_ 6°8_2_E-0_ _°_CC_-39 -1.7_E-01 OoOGCGE-_9 -1o7_76E-C2 1._78E-02 0.0CCOE-39 -5°5803E-01 C°000CE-39

_(l_l _oO000E-3_ -2oSL_E-02 _oOOC_E-3_ 2°63_9E-01 0°0000E-39 -Io_1?_E-CL -_o_7_CE-02 0.00COE-39 -6o_158E-OZ 0°000CE-39

R_W(211 _o0000E-39 1°2026E-01 _oOCCCE-39 -_o8953E-01 _o0000E-39 3o5518E-Cl -2.CgCCE-OL 0.0¢C0E-39 2o1851E-01 O°O00GE-39

_(23) _°O_OE-3S -_o4282E-0_ _°OGCOE-39 2.38b_E-O_ 0.0_00E-39 -_oILOgE-¢| 2°_BBTE-OL 0o00COE-39 3o832_E-OZ 0.000CE-39

q_(Z_ 3oO_E-_ -_°?Z38_-0_ 0o00C_-39 -2o6971E-04 O.OGOOE-_9 -_o6682E-CI -Bo7693E-O! 0.0CCOE-39 -_°8871E-03 0°000CE-39

R_(261 _°_6Jq_-01 _o0_E-39 -1._1_-0] O.O0_GE-39 -_o7860_°_3 O.OCOOE-_9 C°CCCCE-_ 1o_28E-03 0o00CCE-39 -1.8476E-01

q_w(_7) -3.433_E-01 -0°0_E-39 1°3733_-_1 -0°0000E-39 3°5_02_°_3 -G°G_O_E-39 -C°C000E-39 -1.5316E-03 -0o000¢E-3_ 7.5_82E-01

_(28| LoS_6_E-O! _oO000E-3_ B.C77_E-OZ 0.0000E-39 o2.2570Eo_2 0.CC_0E-39 0.CC00E-39 2°_SEZE-03 0o00CCE-39 1o_66_E-02

R_Wl2_I L°3731E-_2 _oO_CE-3_ -?°0_3_E-_1 0°0000E-39 2o8_63E-:_2 O°CCOOE-_9 0°CC0CE-39 -1.97_8E-02 CoOOCCE-3_ 1.2|L_E-O!

q_w(31) 2o_L32E-_2 O°_O_E-_ 2.635_E-0! 0.0000E-39 1.01_1E-/! _o_GOCE-39 COC000E-39 3.97eTE-02 0o000CE-39 -6°_135E-02

qBw(3_! 3o6_E-_ O°O000E-3q 2°_7G7_-0] 0.0000E-39 -7o3GgeE-r! _o0C00E-39 OoCOOGE-39 3o2_C4E-01 C°000CE-39 -|°02_E-01

q_w(33! -1o2_2_E-0_ -0°0_00E-39 -4o89_2_-01 -0°0000E-39 -_°5_21E-_! -O°GC_CE-_9 -CoCCCGE-39 2oOSCIE-O! °CoOOCCE-39 2°186_E-01

q_W_3_) -6. LL59_-0_ 0°0_0E-39 -_.2747E-_ 0o0000E-39 -2o7_55E-C1 O._CG_E-3_ CoCCOCE-_9 9o|6_1E-02 0°000CE-39 -L.92_E-02

q_W(36) 5°L913E-O_ O°O00_E-3_ -3.16e3E-O_ _°00C_E-39 4._SZE-J! O°CGOOE-_9 _oCO00E-3_ 8°76_3E-01 0o00_CE-39 -4oBB?_E-03

C_LUHN(IL! CeLUMN(t2) C_LU_K(13t CeLUUN(t_! CeLUN_(LS) CeLUM_(L_I C_I_MN(|71 Cg_U_NtlBI CelU_k(_9| CELUNk(ZOl

R_W( 1) 3.8680_-_ O°O_-3e 7.6212_-0_ 0.00CCE-39 _°0_00E-19 1°0111E-C_ OoGOOOE-3_ 5°_324_-03 0°00CCE-39 9°6217E-C3

_W( 21 -9°0_29E-0_ 0°00_0E-39 -1.4712E-03 0°0000E-39 noOUO_E-39 -1°_713E-C2 OoCO0_E-3_ -9._331E-03 0o000CE-39 -1.8391E-02

_W| 1) -1o6_9QE-_2 0°0,}_0E-39 8o7052_-03 0°0000E-39 _°O000E-_9 -1._912E-C2 O.CCOGE-_ -1o_7C3E-02 0o000CE-39 -4°95_eE-03

_W( 5) -t.67_E-01 0°_00E-39 -_.9732E-01 0o0000E-39 0°0000E-39 1°2_?_E-C1 C°CO_E-_9 1o4016E-0! 0°00CCE-39 -3._O_?E-O!

q_( 6) -_°_1_-_ 0°_0E°39 logLPQE-01 0.0000E-39 0°00C0E-39 -Z°7904E-C2 C.COOGE-39 -_.O]C_E-02 0o000CE-39 Lo96_3E-01

q_( 7) _.O_O_E-_9 -3°86_?E-_3 noOOCCE-3_ 7°6240E-0_ 1.0L12E-_Z O._C_OE-_9 -_o_326E-03 0o0CCOE-39 9o622_E-03 0.000CE-39

Rewi 8) _°GO00_-3_ 9o0_41E-0_ O.OCCCE-39 -1._71_E-03 °1o9716E-$2 OoO00CE-3_ _o_3_E-03 0o0C¢0E-]9 -1°83_3_-02 0o00CCE-39

qOW(lO) _.U_F-_ -lo_IE-OZ O._OGGE-39 1°9677E-0! O_o33A6E-G2 0°00_0E-39 _._61_E-02 O°OGCOE-39 L.BB16E-01 0°00_E-39

q_wI11) O°O_OE-_ 1°6740E-01 0.000C_-3_ -3.9732E-01 1°297_E-_1 OoCCOOE-_9 -1°_C15E-01 0°00COE-39 -3o_0_?E-01 0.0000E-39

R_(12) _°_000E-39 _°5880E-0t _.COCCE-39 1o91_CE-0102o79C6E-_2 0°_00E-39 _o_JO3E-02 0o0¢COE-39 1o964_E-01 0°00CCE-39

_ew(13) -_._gTE-02 0.0_E-39 -1o_742E-_2 0°0_00E-39 O°OGOOE-3q -3.C9|_E-_1 O.GCOOE-3_ 2.16S6E-01 0o000_E-39 -2°6219E-02

R_w(15) !o_107_-_J _o0_0_E-39 _°C7e3_-02 0°000_E°39 O.ObOOE-_9 _°5_22E-_1 _°CGOOE-)_ -2.21C2E-01 0o00_CE-39 -2.7_8_F-02

_W(16) 8°77_?_-_2 O°O_O_E-37 _°_67_-02 0o000_E°39 O.OGOOE°t9 1°83_6E-C1 C.¢COCE-3_ 5.32C_E-02 0o000CE-39 2°29_1E-01

R_(17) Zo|234E-_! O.O000E-3q 2°77_]E-02 _oO0_OE°3_ O.OOCOE-3_ 2.|_23E-C! _oCCOOE-_9 5o96_3E-01 0o00CCE-39 IoL3_2E-G|

_w(18) 6o_96E-_ 0.0_0E-39 2.8_CCE-02 O°O0_OE-39 0o0_00E-39 3°4771E-C! O.C_OGE-3_ -1o99S3E-0| 0°00CCE-39 _o6719E-03

R_W(Z_) -L.60Z6E-02 O°O00GE-39 3°TBO_E-O! O.O_OCE°3? O.O000E°3_ 2°2630E-C1 CoCCOCE-3_ 2°65C9E-01 _oOOCCE-_9 -6o27_E-02

R_W(21) -_o4721E-01 0°000CE-39 -3o3CqgE-02 O.Oa_OE-_9 O.O000E-_ -2.2731E-_L C.C000E-39 -3o46_E-01 0o000¢E-39 I°_B35E-O|

q_(22) 2oL_LTE-_I 0°0_-_ -_o_Z2?E-O| 0°0000E-39 0o0000E-39 -I°1961E-CZ _°CO00E-_9 2o27_E-02 0o00_CE-39 -_°1076E-01

q_w(_3) -$.0037E-01 0o0_00E-39 _o0832_-01 O°O000E-3g OoO_OOE-_9 L.TITqE-CL _.COCOE-_g 1.71C9E-01 OoO0_CE-3_ -_o605_E-01

_12_) 8o6_6_E-03 0o0_00E-39 I°OOB|E-01 0.00COE-39 _.O00QE-39 4°168eE-C3 CoCCCCE-3_ 2°O$_2E-OZ 0_00_£E-3_ -1°1976E-01

R_W(2_) _o_OOE-)_ _°43_8E-02 O°OOGCE-39 -1.074_E-02 _o09_3E_01 0oC000E-39 -2.1697E-OL 0o00¢0E-39 -2o621_E-OZ 0°000CE-39

q0_(26) _°O_OE-3_ -_o3bBOE-02 0.00COE-39 1o9599E°02 4°2367E-_1 0o0C00E-39 _o496_E-0! 0o00COE-39 -1°1732E-01 0o00_E-39

_BW(2?) -_°O_OC_E-3_ -1o81_tE-01 -0°0_C_-39 3o07_7E-02 4o_528E-_1 -O.CCOOE-_9 2°21_2E-C1 -0o0C¢0E-39 -2o7_CE-02 -O°O00CE-_9

R_W(28! _°_00_-3_ -_o77_8E-02 0.00CCE-39 6°3_77E-02 1°8_96E-_1 0°0C00E-39 -_o_20_E-02 0o0CCOE-39 2o2992E-01 0.000CE-39

_w(291 _°O_OF-3_ -2._236E-OL _o00C_E-39 2°779|E-_Z 2°1928E-_1 0o0C00E-39 -_.965_E-OL 0.00COE-39 IoL342E-01 O.O00CE-3?

_(30) -_.O000E-_ -6°5_62E-OZ -_°00C_E-39 2oS_G2E-02 3._76BE-C! -0oCC00E-39 1°9993E-0! -0°0CC0E-39 _°6727E-03 -0°000_E-39

RBW_31) _.C_00_-39 5o_O_E-O! 0.00CCE-39 -3.B296E-O! 4.0_6_E°C1 0.CC0_E-39 -_o_I01E-_L 0°_CCOE-39 _o531_E-01 O.O00CE-3g

R_W(32! _°0,3_0L-3_ l.b_37E-02 0.00CCE-39 3°7806E-0! 2°2628E-¢! OoCGCCE-39 -2o6507E-01 0.0CCOE-39 -6o280SE-02 0o000_E-39

R_W(33) -_°0300_-3_ 5o_71_E-_! -0o0_C_-_9 -3.3CeTE-O2 -2o2727E-_1 -_°COOGE-39 _._65|E-01 -0°0¢C0E-39 1°_83_E-01 -O.O00GE-39

_W(34! _.O000F-3e -2°L_?E-01 O°OOCCE-39 -_.4227E-0! -1°1956E-_2 _oC¢00E-39 -2o2741E-02 0°00COE-39 -_°1076E-01 0.000_E-39

R_W(3_ _.0000_-3_ _°0_7E-01 0.0CCCE-39 _°0832E-01 1°7178E°_1 OoCCO_E-_9 -1°?108E-O! 0o0CCOE-39 -_o605_E-01 OoO000E-3_

R_Wi3b) _o_E-39 -8.6355E-03 0°00CC_-39 1o0081_-0L _o1658E-_3 O.CCCOE-3_ -_._5_LE-02 0o0_COE-39 -L°L97_E-O! O°O00GE-39

COLUMNi2|I CBLU_N(22) CELU_hi23) CBLUYN(241 C_LUNNi251 C_LU_N(26} CZLUNN{Z7) C_L_N(281 CILU_RI2_) CBLU_h(30)

R_| 1} _o3_61E°02 0°0000E-39 -7.9_E-03 OoO000E°3q -4°0127E-¢2 O.CCOOE-_9 -0oCC0_E-39 -1°3_E-01 -OoO00GE-39 -|oB263E-01

R_I 2! -t. O6_TE-O| OoO_OCE-3q 3°48_5E-02 0.0000E-39 9.7683E-_2 O.CGOOE-_? -_°C¢OCE-3S 3.9_4f-01 -OoO00CE-3_ 4o63_E_-01

R_W( 31 _o089_E-02 0o0000E-39 -1._B2LE-O! 0.0000E-39 -7o_38E-C2 0o0C00E-39 -O.CO00E-3_ -6°??_E-OZ -_o00_CE-39 -2.0175E-01

_W( 4) 7o578_E-02 O°O0_OE-3_ _.O0_IE-_! 0°0C00E-39 Z.6_BE-_! 0°CC_0E-39 -CoCOOCE-_9 3._139E-01 -0o0000E-39 -_oL699E-01

R_( 5) -3.1_92E-02 0o0_00E-39 -_°2B5LE-O! 0°000C_-39 -4°1629E-C1 0°¢C00E-39 -C.CC_CE-3S 3°25_8_-Cl -GoOOCCE-39 -3°057CE°02

_wI 61 -4.99_7E-02 0o00_E-39 -5.7127E-03 0°00_0E-39 8o7_98E-_2 U.C_OOE-39 -_.CO0_E-_9 -2.3C_6E-01 -0o000_E-39 6.9660E-01

R_W( 7) _°0000E-39 _._5E-02 0.0_CCE-39 7.9_11E-0_ 0o00_0E-39 -_o012_E-C2 -_.3589E-01 0°00COE-39 L°826_E-O! G.OOOOE-39

R_( B) O°O000E-3_ -1.06_7E-01 O°OOCuE-39 -3°_853E-_Z 0.0_00E-39 9°7686E-C2 _°S_4_E-O! 0o0CC0E-39 -_°b3_?E-01 O.OOgOE-39

R_| 9) _.CO00E-3_ 5°0905F-02 0.00CCE-39 1.5822E-01 _.OUOOE-39 -7°_e_SE-C2 -_.79_3E-01 0°0C¢0E-39 2o017_E-01 0o000_E-39

_W(IOI O°_UOOE-39 7°5790E-02 OoOOGG_-39 -_°O062E-G! O°O_OOE-_ 2o_47E-C1 3._138E-01 0o0CC0E-39 _°1701E-01 0o0000E-39

q_W(IL) O.O000E-3_ -3°1493E-02 _.OOC_E-_9 3o2851E-U| 0o0000E-39 -_o1628E-01 _o25_E-OL O°O¢COE-3e 3oO_BCE-02 0.000CE-39

R_W(12) 0o0_00_-3_ -_°9_9E-02 G°OOCCE-39 5o71_4E-03 O°O000E-_9 8o7_E-C2 -2o3C9_E-01 0.0C¢0E-39 -6°966CE-01 OoO00GE-39

R_(|3! -4.7_6bE-3! OoOUOOE-3e _.988SE-01 0o0000E-39 -_.4106E-C1 0.0C00E-39 -C°CCOCE-3_ -1.3729E-01 -0o00C¢E-39 -6o9108E-03

R_W(I_) -_.5_8_E-0! O°_UOOE-39 2.7157_-01 OoOOQOE-39 -1°7632E-_1 0o0000E-39 -0°_000E-39 -3°7070E-02 -0°000CE-39 2°82GSE-03

_W(15) -5o083_E-02 0.0_00E-39 -1o386_-03 0.0000E-39 1o2_39E-_2 OoCCC_E-_9 -_.CCOGE-3_ -3o2_2_E-a3 -0°00CCE-39 -5°11_E-03

_W(16) 6°2_26E-0] O.O00CE-_ 3.1931E-01 0.0_G0_-39 -5.?_LE-_I O°O_OOE-J9 -C.¢C00E-3_ |.BCI2E-02 -0o00C¢E-39 1.4566E-01

R_W(|7) -1.1_5_E-31 O°O_OOE-3_ 8o6_C7E-02 O°OCOOE-3_ _°2_66E-'_2 0.0C00E-39 -G°CC_OE-3_ 5°OBl_E-02 -0o000CE-39 _°2065E-03

R_W(18) 1°20_7F-0! 0.0000E-39 -2o54_E-02 0°0000E-39 -3°9138E-02 0.0C00E-39 -O°COOCE-3_ -3°0_C_E-02 -OoO00GE-39 -1°0247E-02

R_W(19) -1°01_E-01 O°O000E-3_ 1o21_eE-01 0o0000E-39 2.1_96E-u! 0°0¢0GE-39 -CoCOOaE-3_ -Bo_3_E-02 -0o000CE-39 -_.TO26E-O_

R_W(20! -9°_35_-02 O.OJOOE-39 -1o1259E-01 O°O0_OE-3q 7°4_83E-_3 O°OCOOE-_9 -_.COOGE-39 -_.631_E-02 -O°O00GE-39 9o9338E-03

_W(21) 1°09_4E-_1 0o0000E-39 |o25C_E-01 0°0000E-39 _3°0956E-_2 0o0000E-39 -C°C¢OCE-3S 6.7S?¢E-C2 -_°00C¢E-3_ -2.085_E-03

R_(22) 2.1_5_E-0! 0o0_0E-39 _oIB38E-O! 0.0C0CE-39 _°3321E-_1 O.O000E-_9 -C.CO_GE-_ -2o0376E-01 -0.00_CE-39 1°6703E-0|

_w(23) |.7782E-01 0°00_0E-39 2.2_64F-01 0°0000E-39 1o1_2E-I_1 OoCCOCE-_9 -_oC00CE-39 -3o28_4E-02 -0o000CE-39 1o2129_-02

_{2_1 _°3Z3£E-_2 0o0_00E-39 5oB173F-OZ 0°000_E-39" 3°05_TE-_Z O.CC_OE-3_ -C°CCOCE-_9 -9°0_1E-03 -0o00_CE-39 3.383CE-03

R_Wt25} O°O_OE-tS -_o7_62E-01 0.00CC_-39 -4o98_E-01 _°O000E-_9 -_.410_E-Cl -1°3730E-_1 OoOGCOE-39 6o90_E-03 0o000CE-39

R_W(26) _oO000E-3_ -4o_B_E-O! OoO00CE-_9 -2o7159E-0! O.O_OOE-_9 -1.?_34E-CL -_°7075E-02 0°00¢0E-39 -2o8211E-0_ _°00_CE-39

q_(27) -_oG_00_-39 -_o0823E-02 -O°OOG_E-39 1o392_E-03 -O°O_OUE-_9 1.2243E-C2 -_°2_15E-03 -0°00COF-39 5°IJ_?E-03 -0o000CE-39

R_W_2B) ,)°0000E-39 6°292_E-01 0o000_E-39 -3o1927E-01 0.0000E-39 -_.7_40E-C1 |°EC27E-02 0°0CCOE-39 -I°_S6?E-C! O°O00GE-39

Re_(29) 3o0000E-39 -LoI_E-O! O°O_CCE-_9 -8o6_tCE-02 O.O00UE-39 _o2_E-C2 _oC815E-02 0o0_¢0E-39 -5o206_E-03 0.000CE-39

q_w|30) -_.UO_E-_ |°2_7E-01 -_.3CCCE-_9 2._6E-02 -O°O000E-_9 -3o91_SE-CZ -3°C_03E-02 -0°00COE-39 1o02_6E-02 -O°OOG_F-39

R_(3L) _._000E-39 °I.GI_E-01 O.OGO_E-3q -1°2198E-_ 0o0_0E-39 2o]6q6E-C| -B._34LE-02 0°0_COE-39 3.?025E-G2 0°000_E-39

_W(32_ _.C_OOE-_ -q°_3_lE-02 0°00CCE-39 LoI2_E-O! O°O_OOE-_S 7._392E-_3 -_._316E-0_ 0o0CCOE-39 -9°934_E-C3 O°O00CE-3_

_(33) -)°0_00F-39 IoO_8_E-O! -OoOOCCE-_9 -1o25_6F-01 -O.O000E-_9 -3°_9_bE-C2 6.7_?_E-02 -0.0¢COE-3_ 2o0871E-03 -O°O00GE-39

R_W(34) _°0_9_E-3_ 2.1o5_E-0! 0o0CC_E-39 -4.1B3BE-OI OoO_OE-_9 3°3321E-C1 -2oC376E-01 0.00C0E-39 -Lo670_E-O! 0°000¢E-39

R_i35) _°O000E-3_ 1°77_3E-01 0o00CCE-39 -2.2_63E-_1 O°OCCOE-3_ Lo|442E-_! -_.28_E-02 0°0C¢0E-39 -1°212SE-02 C.COC_E-39

R_W(361 _.O_O_-3q _._2_E-OZ n°O_CCE-39 -_.BI72E-02 0.0000E-39 3.C_46E-C2 -9o_3E-03 0°00COE-39 -3o3R3]E-03 0°000CE-39

C_LU_NI31) C_LUNNI32) C£LU_E(]31 C_LU_|3_) CeLUVN(3_) C_LL_(3_) C_LL_h(



R_W(2} 5._0_8E-01 _.O_3_E-Jq -O.CCC_E-3_ -;.8539E-C1 -_.ObO3E-3_ -_.77S2E°C1

_il6l 1.0_6F-31 0.0¢_E-3_ -O,3GC_F-3_ 4.13_0E-07 -0.0_COE-39 1.CC39F-_6

_g_ll7} -2.8_3_F-34 O.O00OE-3? -_.OOOCE-_9 -9.SE2EE-08 -O.OCOOF-3_ 4,_5GE-£7

_|21} -[.?_1E_-32 3.o_'n_E-_q -_.OOCCE-_9 -8.76_E-08 -O.OGOOE-3_ 7.C422E-E7

RO_(_} -_.1223E-32 0._050E-39 -_.OCCCE-39 -3.6_2CE-08 -0.0000E-39 3.4C_E-C7

R0_(23) -1.9946F-_3 Oo3_OOE-3q -O.OGOCE-39 -I.8653E-0_ -O.O_COE-39 O.7194E-L9

4BV(241 -_o5177E-04 O.O*)OOE-Jq -O°OCGCE-_9 -6o4727E-|C -q,OOOOE-_q 2°336_E-E9

RBM(_5) 3o0000_-3_ -4cO,ROE-03 -1.811_E-06 O.O000E-_9 -l.)724E-_E O.CCOCE-39

R_N(26) O*CO00E-3_ -4°2512E-0_ -l*08_3E-Ob OoOCOOE-3_ -8o27_8E-;_7 O.OGOCE-_9

Rff_(Z7} -_*OnOOc-_9 _._05BEm03 6°|073E-07 -OoO000E-)9 _.2_06E-_7 -OoCCCOE-39

_(Z_l O.O000E-_ -[.oGqEF-O_ -Z._ECCE-O_ O.OCC_E-_q -[oOJ88E-(J6 O.CCCGE-_9

_W(291 3._09E-3% 2.83q4E-04 -5.681CE-08 0.0000E-39 4.SB70E-C8 O.CCqOE-3g

R_(301 -_.OOg_E-3_ 7.59|qE-0_ 5.2876E-07 -0.0C_0E-39 "6.037_E-,38 .G.CCO_E-39

_BH(31) _.0000E-39 -].5436E-02 -|.kSE_E-06 O.O000E-3q -4.]73gE-C7 O.CCGOE-39

R_(32} _.0300E-3_ -B.9253E-03 -8.353_E-07 O._OOOE-3q -2.2658E-;7 O.CCCOE-3g

R_N(JJ| -'_.C)OOE-]_ ].�d|�E-92 1.267eE-Ob -3.0_00E-39 3o7_90E-.7 -O.CCOCE-_9

R_H(J4) q.0000E-35 5.127_E-02 -t.BEZTE-07 O.O0_OE-3_ 5.1U45F-C9 9.CC00E-3"

R_(35) U.3000E-3_ 1._946t-0_ 7.[331E-09 O.O00CE-3_ 8.094_E-IG O.OCCOE-]9

RB_(361 3.COOOE-3q 5.5177E-04 2.70_4E-09 O.OCOOE-3q _.1_45E-10 O°CCOOE-_9

_RTHE CHECK

CeLURNI 1) CBLUNN( 2) COLUF_I 3] CBLUFN( 4) CBLbMNI 51 CELU_N( El C£L_( 7) CELUPN( 8) CELU_( g) C_LUP_IIO}

_BW( 1) |.O000E OC 0.0000E-39 4.0311E-09 0.0COCE-39 -1.8150E-_8 0.0C00E-39 C.C000E-39 -I.7113E-OB 0.00CCE-39 -?.02_EE-OB

_BW( 2) _°0000E-35 1.000CE O0 -0.00CCE-39 -1.7322E-09 O.OGOOE-39 -3.5132E-C? -2.2511E-05 0.0C¢0E-39 [.677_E-CB -0.000CE-35

_W( _| 4._11E-05 -O.O0_OE-_ 1°00£CE O0 "_._000E-39 -2._722E-_b -0.0C00E-39 -_oCOQOE-_ -4.?4_1E-04 -C.00C¢E-_9 _._10_E-04

_( 4) 0.00_0E-35 -1.7322E-09 -O.OOCGE-39 |.O000E O0 O.OCOOF-_9 2.2824E-C6 4.3E77E-C4 O.00EOE-39 3.0356E-04 -0.000CE-39

RBW! 5) -|.B740E-Oe 0.0003E-_9 -2.4722F-06 O.O000E-3q I.O000E _C 0.CC00E-39 C.EOCEE-3_ -8._2|1E-C9 0.00C¢E-39 -_.l�E_E-OE

_BW| 6) n. OOOOE-3_ -3.5132E-05 -_.COCCE-39 Z.2824E-06 O.ObCOE-J9 [.O000E CO -]*?_79E-Oe O.OCEOE-39 2.246|E-08 -0.000CE-39

RBW! 7) _.0030E-35 -2.2411E-09 -O.OOCGE-39 5.3677E-04 O.OUOOE-3_ -I.7679E-_B I°CO00E 0¢ 0.00COE-39 5.761_E-09 -0.0000E-39

RBH( B) -].71|_E-OE O.O_OOE-_9 -4.74_1E-04 0.0COC_-3_ -8.3211E-09 0.0C00E-39 COCCC¢E-35 |.OCtOF CO O.OOCCE-3_ -2.904CE-0_

RBW( 9) O.O00DE-3_ 1.6779E-08 -O.COCCE-39 3.03_4E-Q4 O.O000E-3q 2.246le-c8 5.7615E-05 O.OCCOE-3g IoOOCCE O0 -0.00CCE-39

R_I10) -7.CZ_EE-08 -O.O0_OE-_9 3°3105E-04 -O.O000E-3q -_.1965E-08 -0.CC00E-39 -C°CCOCE-_ -2.9040E-C9 "O.OOCCE'3q I°OOCGE O0

_BWII[) _.0000E-35 -_.53nBE-[O -O.OOCCE-3_ -2._837E-04 0.0000E-39 -2.3381E-C6 5°E256E-C5 0.0CCOE-35 -_.52_E-09 -_.OOCCE-_9

Rg_/13) O.O)OOE-_9 -t.O583E-O_ -0.000_E-39 -5.2_44E-05 0.0000E-39 5.7_43E-C5 I.5365E-OB OoOCEOE-3? -5.04_9E-09 -O.OOOOE-3q

RBW|I4) 2.4S89E-3_ O.O000E-)9 -5.72_7E-55 O.OCOOE-3q -6.4711E-_5 O.CCOOE-_? C.CCOCE-_5 -l.7225E-OE C.OOCCE-39 -|.7985E-09

_e_(151 4.7898E-OE O.O0_OE-_9 -6.0642E-05 0.0000_-39 7.1364E-uE O.CCCOE-3? C.GOCOE-39 6.85CIE-09 O.O00CE*39 -1.14|7E-08

RB_(I6) _oOqO_F-_9 -|.4L19E-08 -0.000CE-39 -5.5623E-04 0.0000E-39 -6°3803E-06 -B.7758E-05 O.OCCOE-3_ -2.75E�E-08 -0.000CE-39

RBW([7} -2.0_19E-OE -O°O0_nE-)9 5.2597E-05 -O.O000E-3q 1.7797E-_5 -0.0C00E-39 -C.COOCE-39 8.q�E2E-Cq -0.0000E-39 5.0825E-09

RBH(18) _.CO00E-3_ 5.6717E-05 -O.OOCGE-39 -4.821CE-05 O.O000E-3g 1._42E-C5 5.3E71E-O_ O.OCEOE-39 -6.62BEE-Og -0.000CE-39

RBW(19} 2.25_BE-3_ -N.OOOOE-_9 1.508EE-04 -O.O00CE-3? 6.976_E-C5 -O.OCCCE-39 -C,OOOQE-39 1.3C28E-07 -0.000CE-39 -|.5522E-08

R_¢20) _.O000F-3_ -_.5259E-09 -O.OOCOE-3? 1°3837E-U4 OoO000E-_g -6o2464E-C5 -1o_209E-07 OoOCCOE-3q -1.864_E-08 -0.0000E-39

_{Z_| _oO_OOE-_5 -_.O_TSE-OR -0.00_E-39 4.65t2C-05 O.O00QE-_q Z.q2_EE-C5 1.SE_IE-01 O.OCCOE-3_ [.2TEEE-OT -_.0000E-39

R_W(2ZI 5.7847E-OE O.OCOOE-)_ 5.C715F-04 0.0000E-39 -3°2648E-C5 O.CCOCE-_9 ¢.CCCCE-3_ -1.61_7E-07 C.000CE-39 1.1995E-07

_BW(23) O.O_90E-_ 3.5698E-09 -O.OCCCE-3q -5.5_4_E-05 _°O_OGE-39 -_.5358E-C6 2°5514E-07 0o0CCOE-39 1.2103E-05 -0.000CE-39

_W(24! 8.9144E-0_ -0.00_0E-39 6.0ELSE-05 -0.0000E-39 -b.|_94E-06 -O.OCOOE-_9 -C.CCOCE-3_ 2._75LE-07 -O.OOCCE-39 -1.0710E-05

RBH(25! _.C000E-35 -1.6522E-10 -O.OOCCE-3_ -1.6730E-04 0.0000E-39 -3.SEB2E-C6 _°_E45E-07 O.OCEOE-39 -1._3_7E-05 -O.OOQOE-39

RBW(_6) -l.613_E-OE O.OuO0_-_q -1.823EE-04 O.OCOCE-39 4.0_44E-06 0.0C00E-39 C.C000E-39 -6.6343E-07 0.000CE_39 -lo3bOIE-05

R_HI2?) -?.1229E-Oe -O.O000E-_9 -_.22E3E-04 -0.0000E-39 -2.5462E-u5 -U.OCCOE-39 -0.CCOCE-39 1.7541E-07 -0.00CCE-39 4.17?_E-05

R_H(28! 0.C,,30_-3_ 3o03_3E-09 -O.OCCCE-3q -2.0420E-04 O.O00QE-3q 2.27_2E-C5 -|o7451E-07 0.00COE-39 4o7436E-05 -O.O00CE-39

RBH(29) 7.4568E-O_ -0.0_00E-39 7.3611E-05 -0.00COE-39 1.59B2E-05 -0.0C00E-39 -C.CCOCE-3g -3.19C9E-07 -0.000CE-39 2.9205E-05

_M|30i _.CO00E-_ 1.2375E-05 -O.O_E-3q -_.TSZtE-05 q.OUOOE-3q 1._4_5E-C_ -3°_EO2E-C? 0.0CCOE-39 -3.29_1E-04 -C.O00CE-3q

RBW(31} O.O300E-35 1.6480E-09 -_.OCCCE-39 -2.1_63E-05 O.CUOOE-3? 6.5903E-C6 -l. E411E-07 O.OGCOE-]9 4.3543E_04 -O.O00CE-3?

_BW(32) 2.3200F-0_ O°O000E-_9 2.3614E-0_ 0.0000E-39 7.3o11E-06 O.CCCCE-39 O°COOCE-3? -1.8715E-07 0.000CE-39 -3.881BE-04

R_W133! -3.96_2E-0_ 0.0000E-39 -2.559ee-05 O.OGOOE-39 -2.4U26E-G6 O.OCOOE-3_ CoCCOGE-3q 3.7C10E-08 O.O00CE-3? 1.8767E°05

R_W(34! 0.0_30E-35 -4.4391E-09 -O.OCCCE-39 7.4622E-05 0.0000E-39 -6.8365E-C6 1°1539E-07 C.CCCOE-39 -6.7422E_05 -O.OOCOE-39

ROWl3_I 1.03]?E-OE 0.0000E-39 7.76CCE-05 0.0000E-39 7o26_1E-06 O.CCOOE-_9 0o0C00E-39 -1o11?6E-0? O.OOOOE-39 -_.b79]E-05

R_W(36) ?.O000E-3_ -3.1S65E-11 -O.OCGCE-39 4o7521E-06 O.OUOOE-39 -4._555E-C7 7,1710E-C9 0.0£COE-39 -4o29E?E-Q6 -0.000CE-39

CELUqM(I[} CgLU_NI|2| CELU_II3) CeLU_NII4I CBLU_fl(15) CBLUV_I_EI C_LUNNI|7) C|LLPN(|8) CILU_(|9} C|LU_k(20)

RBW( 11 O.O000E-J9 -1.4_87E-09 0.0000E-39 2o45E?E-09 4.7858E-C8 0.0000E-39 -2oCS|SE-OE 0.0CCOE-39 2.250EE_08 0o0000E-39

R_H( 21 -5.5_EF-IC -0.0000E-39 -|o0563E-09 0o0000E-39 0.0000E-39 -_.51lqE-GB -OoCCOCE-39 5.6717E-09 -O-OOCCE-_q -2._2_9E-09

RBW! 3) -0.0000E-35 2.816_E-04 -O.COCCE-39 -5.7297E-0_ -6.0642E-_4 -0.0C00E-35 _o2597E-OE -OoOCEOE-_? 1.50EEE-04 -0.0000E°39

R_W( 6) -2.5837E-04 -0.0000E-39 -5.2544E-05 0.0000E-39 O.O000E-3_ -5._623E-C4 -C°CCOCE-39 -4.82?0E-05 -0.000CE°39 1.3_37E-06

R_H( 5} O.O000E-3_ -2.6103E-06 O.OCCCE-3_ -6.4711E-05 7.1364E-06 O.OCOOE-3? 1°7797E-05 0.00COE-39 6.97E_E-05 O.O00CE-3?

RBW( 6) -2.3381E-3E -O.CGOOE-39 5.7943E-05 O.OCCCE-39 0.000CE-39 -6.3EO_E-C6 -CoCCOCE-_9 |.5942E-05 -O.O00EE-39 -6.24_4E-05

ReK| 7_ 5o&Z46E-05 -q.O000E-_q L°_365E-08 OoOCCCE-39 OoQOOCE-_ -8.TT58E-C_ -C*CO00E-3_ _o3_?EE-Q? -O.O0_CE_3q -|°32C5E-0_

R_( 8) O._J�OE-35 _.7178E-09 O°COCCE-39 -l.?_25E-OE 6.8_07E-09 0.0000E-39 8°5962E-07 0.0CCOE-39 |.302BE-O? 0o0000E-39

RBW( 9) -q.5262E-05 -O.O000E-_q -5.045_E-09 O.O000E-3g 0.0000E-39 -2.7589E-C8 -0.C000E-$9 -6.62E6E-C_ -O.O00CE-3q -|o8665E-08

RBW_IO) -_.GOOOE-3_ 2.7619E-09 -0.0CCCE-39 -!°998_E-09 -1.1417E-C_ -O._CCOE-3? S.C_25E-09 -O.OCCOE-39 -l.5522E-OB -0o000CE-39

ROWI11) l. O030E 3C -0.0000E-39 9.3835E-09 O.O000E-3q 0.0000E-39 -Io[O?3E-G_ -0.C000E-35 -5.5722E-09 -0.00CCE-39 -1o08|5E-08

_BH(121 -_*0000E-39 1.0000E OC -0.0CC_E-39 -1.1386E-08 1.238BE-08 -O.OOCOE-39 -1o0217E-09 -O.OOCOE-39 6.1635E-09 -0o0000E-39

RB_|I3) 9.383SF-0_ -O.OUOOE-_9 1.00COE O0 0o0000E-39 O.OGOOE-_9 -5.E355E-C9 -O°CCOGE-39 -6.52_7E-05 -OoOOOCE-39 8.0081E-10

RBW|14) _.C000E-35 -1.13_6E-08 0.0CC_E-39 l_OOCOE O0 -1.7644E-08 0o0C00E-39 3.C755E-05 0o0CCOE-39 lo_2_¢E-CE 0.0000E-35

RBW(151 0.0000E-39 1.2388E-08 0.00COE-39 -h7654E-OE l.O000E GO 0.0C00E-39 I.?3COE-08 0.0CCOE-39 7o6907E-10 0.000CE-39



R_WiI6) -OoOhOOE-_ OoO00CE-39

RCWiI7| -h.O)OO_-3S O.OJhOE-_9

ROW(19) -_.CO00E-3_ O.OJOOE-3q

ROW(20} -q.O')OOE-3_ 9.0UOOE-39

R_WI21) -3.0300E-_q O.O0_OE-3q

R_W(22} -_.0030E-3_ O.O00CE-3_

q_W(23) -_.C_90E-3g O.OJOOE-39

R_W{2_I -O.OqOOE-3_ 0.009CE-39

ROWI2S} -_.O')OOE-_9 0.0300E-39

RgW(26) -).CUOOE-3_ 0.0300E-39

R_W(27) -9.0_00E-3_ O.O00CE-3q

R_W(28} -3.0300F-3_ O.OuOOE-3g

RBW(29) -O.O000E-3q 0.0000E-39

R_W(301 -0.00_0E-39 O.O000E-3q

R_W(31) -2.16_6_ O? ?.42q3E O7

RmW(32) 8.5118E 07 -9.5525E 07

R_W(33} 1.3q17F 37 -I.5619E 07

ROW(_4} 6. L617E 37 -5o5576E 01

R_W(35) 3.0764F 07 -_.7/4_ O7

R_W(36) _,0781E 07 -4.5803E 07

CBLUMN(21) CffLUMN|22}

R_W( I} O.O000E-3S 0.0000E-39

R_W( 2) -qo3763E Oq 0.0000_-39

RgW( 3) 3o7176E tC -5.3Z32E 07

e_W( 4} -2.8798_ IC 4.7|91_ 07

ROW| 51 1,3717E 37 6o16|7E 07

R¢W( 61 -1.5619F 07 -5.5576E 07

R_W( 7) O,O000E-_g 0.0000E-39

R_W( 8) OoO000E-_9 O,O000E-3q

R_W( 9) 0.0030E-3_ 0.0000E-39

R_W(IO) _.0+)00F-39 0o0030E-39

ROW(ll} -0,0000E-39 o0.0_00E-39

R_W{12) OoOUnOE-]9 0.00_0E-39

RgWII3) O.O000E-3_ O.OJOGE-39

R_W{14} O,OOnOE-3_ O,OUO0_-39

a_WilS) O.O000E-3g O.OOqOE-3q

_W(16] -2*58_0E 1C 0,0300E-39

R_W(17) 7.3109E 1C 0.0300E-39

RgWI]O) 2.3685E |C O.OuOOE-39

R_WIIg) -4.45HSE IC -1.0564E 08

RBWI20) 3,|355E [C 4.|539E 08

R_WI21! |.2985E 11 6o79[8E 07

R_W(2Z) 6o791_r 07 2o4865E 08

RBW(23) 3o3910E OT 1,22_0E 08

ROW(24) 5.5_75E 07 2o0430E 08

A_W(25) '_,O03_[-_ OoO0_OE-3g

_W(26l O,O000E-3_ O,OUOOE-39

RgW(271 0o0000E-39 OoO000E-3q

q_Wi2B) _.O_OE-3_ 0.0000E-39

_W129) O,O000E-_9 0,0000E-39

R_W(30) _.COOO_-3_ 0.0000E-39

RBW(3I) 3,0000C-3_ O.OGOOE-39

RBW(32) O.CO00E-3g 0o0000E-39

RBW(331 OoO000E-3q 0.00_CE-39

RBW(34) -O,qOOOF-3_ -0,00_CE-39

RBWi351 -0o00_9E-3_ -0o0)00E-39

R_W(36} -OoO000E-3_ -O,OuOOE-39

CgLU_NI3I) C_LUHNI32)

ROWi 1) 9.0000E-3_ -0.0_00F-39

RBWl 2) 3.0030E-3_ -O,O000E-3q

RBW( 31 OoO000E-Je -0,0000E-39

R_W( 4l OoOOOOE-3g -O.OOOOE-3q

R_Wi 5! O.OOOOE-3_ -0.0000E-39

RBW{ 61 -O.O000E-3_ 0,0000E-39

R_W( 71 0,0000E-39 -O.O030E-3q

RBW{ 8} 3.1_20E O_ -2,2170E 09

RBW( 9) -l*_OI6E lC 9.7514E 09

ROW|IO) 1.0851E 1C -7.5240E 09

RBWiII) -2,1b_6E 07 8.5118E 07

RSWtL2) 2.4273E 07 -q.5525E 07

R_W{13} _.O00_F-3_ -OoOOOOE-3g

REW(14) 0.090_E-3_ -O.O000E-_9

R_WIIS) O.O000E-3_ -O,OOOOE-39

R_WI16) OoO_UOE-39 -0,0000E-39

R_WI]7) O,O000F-3_ -O.O000E-3g

R_W(18) O.O000E-_ -O,O000E-]q

R_W(Ig) O.OOOOE-3_ -O.ObOOE-3g

RBW{20] O.OOOOE-3_ -O.OuOOE-_9

R_W(211 _.O000E-3_ -O.O000E-3q

R_W(22) OoOOO_E-_ -O.OU3OE-_@

REW(23) O.C300E-3g -9o0000E-39

ReWI24) OoOOOOE-3_ -0o0300E-]9

R_WI25) 9oO_OOE-3g -O*O000E-_q

R_W{26) O.O000E-3q -OoO000E-]q

R_WIZTI O.O000E-3q -0.00_0E-39

R_WI28) _o7542E O_ -6,B_gOE 09

R_W(29) -2.7594E lC 1.9_47E lO

_W(30} -B,9_OBF O_ b.2687E Og

R_WI31) 1.68)5E le -1.2002E tO

R_W(32) -1.2002E IC 9.1_18E Oq

RBW(33) -4o9037E IC 3.4477E 10

RBWI34) -1o0564F Oe 4.1539E 08

R=W(35} -5.27_3E 07 2o0760E 08

q_Wl3b) -8o706]E O? 3.42_6E 08

-1,C6_2F l[ -7.148CE lO

B.SCS_E 10 5.714gE 10

_.00CCE-39 0.0CCOE-39

O.CCCCE-39 O.OOCCE-3g

0,30CCE-39 0.0000E-39

O.OOCCE-3q O.O000E-3q

0.00CCE-39 O.OGCOE-39

0.00CCE-39 0.0000E-39

0.000CE-39 O.O000E-3q

0.00CCE-39 0.0000E-39

O.OCCCE-39 O.OGOOE-3_

O*OOGOE-39 3.0000E-39

0.00CCE-39 0.0000E-39

0.00CCE-39 0.0000E-39

C).00C_E-39 0.000CE-39

0.00CCE-39 0.00COE-39

0.000CE-39 0.0000E-39

-0,00CCE-39 -O.OOCOE-_9

-O.OOGCE-39 -O.O000E-3g

-O.OOGCE-39 -0.0000E-39

-I*gLOIE 10

1.5272E lO

3.3588E IC

0.0000E-39

0,0_00E-39

OoO00QE-39

O,O000E-39

O.OOOOE-_

0o0000Eo39

0.0000E-39

OoO000E-3g

_oO000E-_9

OoOUOOE-39

O,OOOOE-39

0,0000E-39

O,OUOOE-_9

O.OCOOE-_9

O*OOOOE-3g

-O.O000E-_g

-O.O_OOE-39

-0,0000E-39

C_LU_h(23) C_LU_NI2*)

0.00CCE-39 O.OCCOE-3_

0.000CE-39 0.0000E-39

-2o65/8E 01 -4.3871E 07

2.35_EE 07 3.8893E 07

3.076_E 07 5o07BIE 07

-2.7748E 07 -4.58G3E 07

0.000CE-39 O.O000E-3q

O.OOCOE-3? O.O000E-_9

n.OOCCE-39 0.0000E-39

_.OOGOE-39 0.0000E-39

-0.0000E-39 -O.O000E-3q

OoOOGCE-39 0.0000E-39

0.000C_-3q 0.0000E-39

0.000CE-39 O.O000E-3_

O.O00CE-3q O.O000E-3q

9.000CE-3_ O.O000E-_9

0.00C0E-39 0.0000E-39

0.C00CE-39 0.0000E-39

-5.27_3E 07 -8.7061E 07

2.C?_CE OB 3,4234_ 08

3.391_E 07 5.5975E 07

1.226CE 08 2.0_3_E _8

6o8733E 07 1.0200E 08

1.02GOE 08 1.6837E 08

O.O00CE-3q 0.0000E-39

0.000CE-39 O.O000E-3q

n.OOCCE-39 0.0000E-39

0.000CE-39 0o0000E-39

0.000CF-39 0.0000E-39

9.00CCE-39 0.0000E-39

O.OCCCE-3_ 0.0000E-39

0.00C_E-39 0.0000E-39

O.OGCCE-39 O.000CE-3q

-O.OGCCE-39 -0.00COE-39

-0.00COE-39 -0.0000E-39

-0.000CE-39 -O.O000E-3g

CBLUMNI25)

O.O000E-_g

O,OUOOE-3g

O,OuOOE-39

O.ObOOE-39

OoO000E-Jg

-0.0000E-39

-5.5929E 10

1.1153E 1|

-5.560_E 10

O.O000E-_

°0+0_00E-39

O.OCOQE-_g

O.OGOOE-_9

0.0000E-39

0.0_00E-39

O.O000E-_g

OoOUOOE-39

0o0C00E-39

OoOGOCE-_9

_oOGOOE-39

O,O000E-3q

OoOUOGE-3g

OoOGOOE-39

O*OUOOE-3g

5.2027E ||

3,_943E 11

g.3_26E 10

-I.1706E 11

9.35qIE lO

2.0584E 11

0,0_00E-39

O.OGOOE-39

O*ObOOE-3?

-O,OUOOE-3q

-0o0000E-39

-O.O000E-_

CBLU_k(331

-0,00CCE-39

-O,O00GE-3q

-0.000CE-39

-0.000C_-39

-0.00CCE-39

0,000CE-39

-0._0CCE-39

-q.213_E 09

_.08_5f I0

-3.167gE 10

1.3917E 07

-I,_61_E 07

-0,00CCE-39

-0.0000E-39

-0.00CCE-39

-O,OOCCF-3q

-O.OOOCE-3q

-0,000CE-39

-0,0COCE-39

-0,00CCE-39

-O,O00CE-3?

-_.00COE-39

-q,OOCCE-39

-0,00CCE-39

-O,OOCOE-3g

-O.OOOCE-39

-0o000CE-39

-2.0_24E I0

8,041CF I0

2.6053E lO

-4,9037E 10

3.4677E 10

1.4282E II

6.7910E 07

3.371CE 07

5.5975E 07

C_LUMN[34} C_LUMN(35)

-0.00COE-39 -0.0000E-39

-O.O000E-3q -0.0000E-39

-0o0000E-39 -O.O000E-3q

-O.O000E-3g -O.O000E-3g

-0.00CCE-39 -0.0000E-39

0.0000E-39 O.OGOOE-39

-O.O000E-3q -0.0000E-39

-O.OCCOE-3g -O.OGOOE-39

-5.3232E 07 -2.6578E 07

4.71qlE 07 2.3562E C7

6o1617E 07 3.0764E C7

-5.557_E 07 -2.T748E 07

-0.0000E-39 -0.0000E-39

-O.O000E-3q -O.O000E-3q

-0.0000E-39 -0.0000E-39

-OoOCCOE-3g -OoO000E-3_

-0.0000E-39 -0.0000E-39

-0.0000E-39 -O.OGOOE-39

-0.0000E-39 -O.OGOOE-39

-0o0CC0F-39 -OoOUOOE-39

-0.0000E-39 -0.0000E-39

-0.0000E-39 -O.O000E-_9

-O.O000E-3q -O.OUOOE-39

-0o0000E-39 -O.O000E-3q

-O.O000E-_9 -O.O000E-3_

-O.O000E-3_ -0o0_00E-39

-O.OOCOE-3q -O.O000E-3q

-O.O000E-3g -O.O000E-3q

-O.OCOOE-3q -0.0000E-39

-0.0000E-39 -0.0000E-39

-1.0564E OB -5.2743E G7

4o15_9E OB 2.0740E CB

6o7918E 07 3.3910E _7

2.4865E 08 1o2260E C8

1.2260E 08 6.8733E _7

2.0430E 08 1.0200E 08

2,9147E lO

-3,3752E 10

-_,6899E |0

8,SE74E C9

-6,2173E C9

-2,58_0E [0

0,0C00E-39

O.OCOOE-39

O,O000E-3q

O,CCOCE-39

0.0C00E-39

0,0C00E-_9

U,CGOOE-39

0.0C00E-39

0.CC00E-39

0.0C00E-39

O,CCOOE-3?

0,0C00E-39

-O.OCOOE-39

-O.O000E-3_

-O,CC_CE-3_

CgLUMNI26)

O.CCOOE-_9

0.0C00E-39

0.CC00E-39

0.0C00E-39

0,0C00E-39

-0.0000E-39

-3.7567E 10

7.491_E lO

-3.7348E 10

O.COOQE-39

-0.0C00E-39

0.CC00E-39

OoO000E-_9

O.O000E-_9

0.0C00E-39

0.0C00E-39

0.CC00E-39

U.OCOOE-39

0.0C00E-39

OoOCOOE-_9

0.CC00E-39

0.0C00E-39

0.0C00E-39

0.0C00E-39

3.4_43E 11

2o3471E 11

6o2721E 10

-7.8629E 10

6.2864E 10

1.3826E 11

0.0C00E-39

U.CCOOE-39

0oCC00E-39

-0.0000E-39

-0.0000E-37

-0.0C00E-39

CgLU_N(36)

-OoOCOOE-3q

-O,CCOOE-3q

-0o0000E-39

-0.CC00E-39

-0,0C00E-39

0.0000E-39

-O.CCCOE-39

-O,OCOOE-39

-4,3871E C7

3,SOq3E C7

5.C781E C7

-4.5803E C7

-0,0000E-39

-0oCC00E-39

-O.OCOOE-3q

-O,OOOOE-3q

-0,C000E-39

-O,COOOE-39

-0,C000E-39

-0,0C00E-39

-0,0C00E-39

-0,C¢_0E-37

-O.OQCOE-39

-0.0000E-39

-O,OCOOE-39

-O,CCOOE-3q

-O,OGOOE-39

-0o0000E-39

-0,CC00E-39

-8.7C61E C7

3,4234E C8

5.SqT_E C7

2.0430E G8

I,C20OE C8

1.6837E C8

-3,3752E lC -4,68_9E lO 8,867kE 09 -6,2173E 09

5,6S89E 10 4,7C70E 10 -2,508EE I0 t.7K_f !0

4,_C7CE IC 7,84_5E 10 -8,120CE 09 5,6988E Oq

-2,EC86E IC -B,12_OE C9 1,53_eE 10 -1,0931E 10

1,75B_E IC _,6q_SE O_ -1,0931E 10 B._808E 09

7,3100E 10 2,3685E 10 -4,4585E |0 3,1355E 10

C,CC00E-3S O,OCCOE-3q -1,0564E 08 4,153q_ 08

O,CCCCE-3_ O,OCCOE-3q -5,2743E _? 2,074CE 08

C,_QCOE-3_ O,OCCQE-39 -8,7061E 07 3,4234E 08

O.COOCE-3_ 0o00COE-39 0,000CE-39 O,O00CE-3q

C,COOCE-3_ 0o0CCOE-39 0,00CCE-39 0,000_E-39

C,CCOGE-3_ 0,0¢C0E-39 O,OOCCE-3q 0.000CE-39

C,CO00E-3_ 0,0CC0E-39 0.000CE-39 O,O00QE-39

0,C000E-39 0,00COE-39 0,000CE-39 0,000CE-39

OoCO00E-3_ 0.0CCOE-39 0,00CCE-39 0,000CE-39

CoCCCCE-3_ 0,0£C0E-39 C,00¢CE-39 0,0000E-39

C,COCCE-3_ O,OCCOE-3? 0,000CE-39 0,000CE-39

C,COCCE-3_ O,OCCOE-3q 0o00CCE-39 0.00CCE-39

-C,CCCCE-3_ -0,0CC0E-39 -C,OOCCE-_ -O,OOGCE-39

-O,CCOOE-3q -O,OOCOE-3_ -O,O00CE-3q -O,OOCCE-3q

-C,CCOCE-3_ -0.0CCOE-39 -C,000CE-39 -0,000CE-39

CBLUMNI27) CELUVN{281 C6LUHSIZg) C_LUM_(30)

O,CCCCE-3; O,OCCOE-3_ 0,00CCE-39 C,OOCCE-3g

CoCQOQE-3; 0,0CCOE-39 _.000CE-39 0o000CE-39

C.COOCE-3_ 0.0CCOE-39 O.O00CE-3_ 0.000CE-39

C,CCOGE-39 O.OCCOE-3q 0,000CE-39 O,OOOCE-39

C,CCCCE-3_ O,OCCOE-3q O,OOCCE-3g C,OOCCE-39

-C,CQOCE-3_ -0,00COE-39 -0.00CCE-39 -0,000CE-39

-I.C039E lC 1.2598E I0 -1.0072E 10 -2.2152E lO

2.CC19E IC -2._2e7E IC 1.4894E 10 4.z4q_E 10

-_,_804E O_ 4,3762E 09 1,303_E 10 -1,4554E 10

O.COOOE-3_ 6.3132E 09 -1.786CE 10 -_.7868E 09

-O,CO00E-_9 -0,00C0E-39 -O,O00CE-3% -0,0000E-39

O,COOCE-3_ 0,0CCOE-39 O,OOOCE-39 0,0000E-39

C.CCOCE-3_ 0,0CCOE-39 0.00CCE-39 0.000CE-39

O,COOCE-3_ O.OCCOE-3% 0.00CCE-39 O,O00GE-3?

0.0000E-3% 0.0CCOE-39 0.000CE-39 0,000CE-39

C.COOCE-39 0.0CCOE-39 0.00CCE-39 0.000CE-39

O*¢CCCE-3_ O,OCCOE-3q 0,00CCE-39 0,000CE-39

O,CO00E-3_ O,OQCOE-39 0,000CE-39 0,000CE-39

O,CO00E-3% 0.0CCOE-39 0.000CE-39 O.O00CE-3q

0,C¢0CE~3_ O,OCCOE-3q Q,OOCC_-3q O,OOQCE-39

O.COCCE-_ C.OCCOE-39 0.00CCE-39 0.0000E-39

0,C000E-39 0.0CC0E-39 0,00CCE-39 0.000CE-39

0,C000E-3_ 0,00COE-39 O,O00CE-3% O,QOOCE-39

O.CCOCE-3_ 0.0CC0E-39 O,OOCCE-3_ O,O000E-3q

g,3326E IC -1.17C6E II q.35qlE 10 2.0584E 11

6.2721E 10 -7,8629E 10 6.286_E 10 1.3826E 11

1,6q28E IG -2.1012E 10 1.67_E 10 3,6q47E IC

-2,1012E 10 3.2059E 10 -3.7124E 10 -_.1585E 10

1,67_9E IC -3,7124E 10 6.224CE 10 5,1775E 10

3.E94_F IC -5.1585E 10 5.1775E 10 8.633_E 10

O.GOOOE-39 9,7542E 09 -2.7594E 10 -8.9408E 09

0,C000E-39 -6.83_0E 09 1o934_E 10 6.2687E Oq

O.CCOCE-3_ -2.8424E I0 8.041CE IC 2.6053E IC

-O,COOGE-3_ -0.0CCOE-39 -0,00CCE-39 -OoO000E-3q

-0,C000E-3_ -O,OCCOE-_? -0,0000E-39 -0.0000E-39

-0,C00CE-39 -O,OCCOE-3? -0o000CE-39 -0,000CE-39

C_LUNN(



J

SYSTEMEIGE_VALUESJNO EIGFNVFCTORS

MgDE 1 2 ) _ 5 6 7 8 9

FREQ. 0°0_831 C°004249 C°0037_0 C°004875 2°582884 L°SE28E_ 2°6_3639 2*_536_9 _°036356

GEM. MASS 5*0938E 04 1°]945E 05 9.$679E _4 4°4_66E 04 4°425CE G_ _*_2_[E 03 2°3300E 03 2*33COE 03 B*_756E 03

ULI(|) 0.06_593 0.000000 -|.QO0000 O°OOCO00 O°CCCOCO -0.1|52L9 -C*071922 -O°O0000G °¢°189573

URL|I! -0.3_7Q03 O.O00CO0 -C.4|224L 0*000000 O°QCCOCO C°|16978 C.082523 -O*COQOCO 0°18?52_

ULI(2) -0°_7903 O*O00CO0 -Co412241 O*QCO000 O°C_OOCO 0.116978 G.082523 -0*C000¢0 C°|89525

U_1(2) -0.761816 0°000000 0*L789_? 0.000000 O°CCOOCO C°089250 -¢.063669 -O*COQOCO -C.428808

ULI(3) -0.76]8]6 O°O00CO0 C*17_9_9 _.QOCO00 G.OCOOGO 0.0_9250 -0*06366Q -O*CO000C -C°428808

URI(3! -0.88_1[? O.O00QO_ _o350832 0*000000 O°OCO000 -0°_83206 -0°[2_040 -O°CO000C C°333666

ULI(4) -0°_8_23 C°OOCCO0 C.3_42_ O°OOCO00 O°GCCO00 -O*]_38LE -C*1|_Q2 -O°CCCCCC ¢°361660

UR|I4) -1°0_¢000 -O°O00CO_ ¢°5L92_6 -0°00_000 -Q*C_COCO -1°0¢0000 L°OOCO00 O°O0000C -|*000000

UL2(t) -O.OOC_O0 -[°O00CO0 -C*O00000 C.31Q232 0°L1_2_4 -O°OCO00C -C*OOCO00 O.CTLQ2! -¢°OGCOOC

UR2(I) -0°_0¢000 -0°626_39 -C°O00000 -COL96712 -0.116972 -Q*OCOGO0 -Q*OQCO00 -0°C8252! -¢°000000

ULZ(21 -_*00¢000 -_°626_39 -C°O00000 -0.196712 -0.116_72 -O°OCO00C -C°OCCO00 -0*C8252! -C°OOCO00

UR2(2) -0.00¢000 -Q°2_0484 -C°O00000 -C°7065_6 -0°08_244 -O*OCO000 -Q°OOCO00 0.063668 -¢*000000

UL2(_) -_°00¢000 -C°250484 -C*O00000 -_*70_596 -C°C_9244 -Q°OCOOQC -C.00¢000 0°¢63_0 -C.O00000

U_213) -0.0_¢000 -_°14|206 -Q°O000_O -0°854778 Q*|_3210 -0°0_0000 -O°OQGO00 0*122045 -C.O00000

ULZ(4) _.00¢0_0 -0*|3902_ C.O000C_ -_°857742 0*|_622 O*O¢OOCQ O°OOCO00 0°|165_E ¢.0CC000

UR2(4) -_°00¢000 -0°0341L| -C°QO0000 -].00¢000 L.OCCO00 -C°OCO000 -O*OOCO00 -L*COOOQC -C°OQO000

BLMCI_L,)) -0.0_C005 -0°000000 -C°0_0015 -0*000_00 -Q.OCCOCO -C°0C_688 -C°00_338 0*¢000C0 ¢*01_087

RLNDI(L_2) 0.00¢0_7 O°O00CO0 _°000024 Q°OCO000 Q°C_CQO0 -C*0C5S52 -¢*0][0_0 -O°COCOCO -¢*L|T_40

8LMDI(L_3) -O°_CO0_ -OoO00CQ_ -C°O000._S -0°000000 -O°G_OOCO -Q°O¢OL77 C.000357 0*000000 -C*00416_

8LMDLI2vl) O°_CO0_ -0*00000_ C*O0001_ -Q.OOaO00 -O.CCOOCO C°016607 C*OL_Q48 O°CCO0_O -¢*1_5164

BLMD[(2,2) O._OEO04 O°O00CO0 ¢.000003 C°OOCO00 O°O00000 -0*025441 -C*001169 -O*CO00CO ¢*L2907E

BLED[12,3) -0°00C003 -0°000000 0°0000_ -O.OOQ_O0 -O*C_COCO -0°0_07_9 -C°04_857 O°CO00CC -C°242319

RLMOL(3,1) _.O_CO0! -O°O_OQO0 -C.O000CO -O°OOQO00 -C°CCCOC_ -C*0¢3860 -0.01_085 0°000000 ¢*016_2_

BL_CL(3,2) -_°00(0_0 -O*O00QO0 ¢°000000 -O*OOCO00 °O°CCCOCO -QoOCQ82_ O*01QLO! O°CO000C -¢°019568

BL_OL(3,_) 0°0_C0_4 -O*OOCOO0 -C°QO_O_] -Q°QOCOOQ -QoC_COCQ -C*0_4403 -C.002628 Q°¢OCCCC ¢*16_2_7

OL_D|(_,I) 0°00C_02 -C.O000C_ -C.O000CO -0°000000 -O°C_O000 -O°O_BO_6 C°0Q4500 O°OCOOCO C°177864

8LMC](_2) -_°O0¢OOQ -0°0000_0 0.0000_0 -C°O00000 -Q*OCOOCO O*OCZ21_ -C*0|C2_7 O°CO_OCO C*04_418

BLMO|(_,3) 0°00£00! 0.000000 -Q°O00000 O°OOCO00 O°UCCOCO -C*036232 C°161|99 -O*QO0000 -C°826843

BL_C_II,I) O*OOCO00 0.000018 C*O000CO 0°000013 0*00_691 C°0¢0000 C°00¢000 0°C03338 ¢*000000

BLMO21L,2) -_.O_CO0_ -C°00Q_28 -C°O000CO -C°O000L9 Q°G_5547 -C°OCOQOC -O°OOCOOQ O°C|LO_C -¢°OCCCO0

BL_O2(LB3) O°O_CO00 0.000006 C.O000CO 0.0000_4 O.CCCLT8 0*0_0000 ¢°00C000 0°C00357 C°O00000

8L_D_(2,[) O°OOCO00 -0o00000_ ¢*000000 0°00C006 -0*C166C8 CoO(COOC O°OOCO00 -0°0|6952 C°O00000

BLNDZI2,_) -O°OOCO00 0.00000_ -C*O00_C 0*000004 0*C2544! -O.OCO000 -Q.OOCO00 O*OOL|6_ -C°O00000

BLMC2(2,3) O.OOCO_O -O.OOQO02 GoO000CO _*00C_07 0°C307_? 0°0C0000 C*OOCO00 0°¢438_6 ¢*0CC000

BL_02(_,II _*OOCO00 0*0_000! C°000000 _°OOQO02 C*Q_38_2 G°O¢OOOQ C.OQCO00 0*C1_086 C*O00000

8LM02(3,2) 0._0¢000 O°O0000n O°O000CO -0°000001 0*0C982Q C*OCO000 C°OQCO00 -O°C|glO| C*O00000

BLMD_I_,_) 0°00¢_00 O°OOQC03 _°O_OCO O°OOQO_7 _°014405 O°OCO00C C°OQCO00 0°C0262_ ¢*0CC000

8LNO2(4gl) -_°_0¢000 -G*(_O000 -0.000000 °0°00000_ C°0_8036 -O*OCO00C -C*OOCO00 -0*0944q9 -C°OQO000

8LMC2(4g2) -O°OOCO00 -0*000000 -C°O00000 -0*000000 -0°0_22L5 -Q*OCO000 -C*OCCO00 0.C102_7 -¢*OQO000

6LMD214,3) _*OOCO00 O*O00CO0 C*O000_O O°O0000T 0*0_6232 0°0¢00CC 0o0C¢000 -0°|612C2 C°O00000

MODE 10 11 12 13 [4 15 16 17 18

FREQ. S*03_428 8°_08293 8°_08_1_ |1.439750 11o4_828 15°1_7632 1_°147643 21*CQ0449 21,000_03

G_N° MASS 8°_757F 03 _°OQ_EE 03 I.CgQ8E _ 3*0326E 02 _°0325E CZ 5°490EE 02 5°490_E 02 7°lS_OE 01 7°]_1E O!

ULL([) -O°OOCO00 0.000000 -C°0860_Q -0o000000 0.05[800 O°OCO000 -C*1043Q7 -O°C08L3C -C*O00000

I_IIL) -O°O_CO00 0°000000 _._29622 °O.OOCO00 0o01L374 O°OCO000 -C.07_411 -O°COgOl7 -C*O00000

ULI(2| -O°_OCO00 0°000000 C°029622 -0°000000 0*011374 O*OCO000 -C°O?_4L[ "O*COg017 -C°O00000

UR|(2) °O.OOCO0_ 0*00000_ C*060883 -O*O0000C -0.079171 C°OCO00C -C°06_675 -0*_3383_ -¢°000000

ULII3) -_°00¢000 O.O00CO0 C*06_883 -0*00000_ -C°079|71 Q°O¢O00C -G°063675 -0.0_3836 -C°O00000

UMI(3! -O._OCO00 0°000000 -C°0728_3 -0°000000 0°0144CT C°OCO000 0°05_240 -0*C5965! -C°O0000Q

UL|(4) -O*_CO00 0°_0000 -G°LO$516 -C°OOQ_OQ -Q*0_93|7 O°OCO000 0°04_7_9 -0.08533_ -¢*000000

U_|(4) _*O_CO00 -0°000000 Q*41Z152 C°O00000 0*2_66_3 -C°OCO000 C°204731 -0°L84|_3 C*O00000

UL_(|) -0*18_83 -0*08_[11 -C°O000CO -0°0_100_ -O°GCQO00 -0°1(43Q2 -C°OOCQO0 -O°_O00CO -C.008130

UR2(L) 0*18_522 0.029620 -0*000000 *0°0L1_77 -O°CGQO00 -Q*076409 -C°OOCO00 -O*CO0000 -C°009017

UL2(21 0.18_5Z2 0°02_620 -C*O00_O0 -0°0]|377 -O*CCCOCO -C.076409 -O.OOCO00 -O°CO0000 -C°0Q9017

U_Z|2) -_°42E812 0.060884 -£*000000 Q*O7Q[6q -OoCOQOCO -Q°0_367_ -C*0C¢000 -O°COCO00 -¢*0_3835

UL21_I -0°42_812 0°060084 -C*O0_O00 _°079169 -O°CCCO00 -0*0_3674 -O°OOCO00 -O°O000QO -C*033835

UR2(_) _°33_667 -Q*OT28Q4 -C*O000_O -Q°014405 -O°CCCOCO 0°0E5248 -C°OQ¢O00 -0o¢C00C0 -¢°05_6_!

UL2(4) 0.36]662 -0*[0_517 C*O_O0_O 0.009318 C*CCCO00 0*04674Q Q*OOCO00 O°COQOQO -¢°085_33

UM2(4) -L.O0¢O00 0°4L2153 -C.O00_CO -C°26663_ -O*CCOOCO 0°2C4731 -Co0C¢000 -O°C090CQ -¢°|841_3

BLM_](|t[) 0°_0¢000 -0.000000 C°0_9999 O°QO0000 -C°06_857 -O°OCO000 0o20_674 0°02C5_8 C*O00000

BL_CI(_*2) -O.OOCO00 0°000000 -C°1385_2 -0*000000 0.121676 C°O(O00C -C°30_7)0 -Q*C24Q32 -¢°OQCQO0

BLMDI(I,3) O°OOCO00 -0°000000 -C°00645_ O°OGCO0_ C*Q_7676 -Q*OCO00C -C°02_662 -0°C05225 C.OQC_O0

BLMOI|2,1! _°00¢0')0 -O°OOQO00 -0.245_2 0.000000 Q*Q75QI7 -C°OCO000 C°34_41_ 0°C80612 C*OOCO00

BLMCI(2e2! -_°OOCO00 0.000000 -C°007_)5 -O°OOQO00 0°0425C7 C°0¢00Q0 -¢°0C4906 0°C29083 -C.OCO000

6L_DL(2*3) O.OOCO00 -0°000_0_ -¢°0728?0 O°OOCO00 -Q*02_595 -C°OCOOQC C°20T_94 0°CL89_0 C*OCO000

BL_O1(3*L) 0*0_¢000 -0°000000 C°0_3561 0°00_000 0°C8Q1_6 -Co0¢0C00 0°002288 0*]26Z32 C°O00000

8L_DI(3,2) _°OOCO00 -0.000000 -C.017513 O.OOQO00 -O*Q285TL -O°OCO00C -C°028908 0°C109C_ C°O00000

8LMDLI3,3) 0._0¢000 -O°O0000_ °£°026789 0*000000 0*C_6833 -Q°OCOQCC C°067168 0*¢32746 ¢*000000

6LMD|_4,1) O°OOCO00 -0o000000 -G*_67100 O°O00000 -C°6H4957 -O*Q£OQO_ -G*762760 0*840816 C°O00000

BLMCI(4,_! O*O_CO00 -0°00_000 -C°0_0142 0°000_00 -0.038g_0 -O°Q_OCO0 -¢°01_249 -0*¢2843C ¢.0C0000

BL_01(4,3) °_°00¢000 O*O00CO0 1°0000_0 -_.00000_ I.C_COCO C°O_OCCC I*OCCO00 -I*COCCCC -¢*0CC000

RLM_(I,I) 0°01E105 0*06002_ C°O00000 0.068875 O°O_COCO C.2¢569T C°O CCO00 O°CO0000 ¢.020532

BLMD2(I,_) -0.L]7573 -0.13857_ -C*O00000 -0°L21702 -O*CCCOCO -C*3_57_8 -C*OCCO00 -O°CO0000 -¢*024937

8L_O21L_) -_°_04160 -0*006449 C.O000CO -0.007671 O.CO00CO -0,029645 C°OCCO00 O.CO00QO -¢°00_2_

BLN02(2_I) -0°[_168 -Q._45666 C°O00000 -Q°Q75_II O*C_OOCO C°346_2 C*0C¢000 O°CCOOCO ¢*080612

0LM02(2,2) O*I?_OR4 -C°0075L6 -_._00_0 -0.042509 -Q*O_COCO -0*0(490_ -C°OOCOOC -O*CCOOQO C*029082

_LM02(2_3) -_°24232! -0*07Z873 _.0000_0 Q.025596 O°OCO0_O C.2CTS?_ O*OOCO00 O°CO0000 C°0|8960

8L_C2(J,[) _°_|E?26 0.09_60 C°O00_CO -C°08C1_9 O°CC¢OCO C°OC2_Q| C°OOCO00 O°CO0000 C°1262_



8LMO2¢Jt2) -0.0t9S67 -0.017513 C*O00000 0.028S70 0o000000 -0.028908 0.00¢000 0*000000 0.010905

BLMO2|3t31 0.164270 -0.02679| C.O00000 -0.056839 0.000000 0.007|71 C*OOCOOO 0.000000 0.0327S0

0LR82(4,|) 8.|77880 -0.567099 -0.000000 0.b04935 -O. OCO000 -0.762760 -0.000000 -O.CO0000 C.848827

8LM02(4.2) n.o4q419 -0._5_!k? -C,080000 0.038960 -G.GCGG00 -G.0i_249 -C.UUCOO0 -o.cooooo -C.028431
BLMO2i4,3) -0.82e870 1.000008 C.O00000 -|.000000 0.000000 1.0C0000 C.000000 0.000000 -|.000000

MBOE 19 20 21 22 23 24 25 26 27

F_EQ. 39.654866 3_.655149 4_.702397 46.703296 51.344742 51.344745 $6.765506 _6.763777 _E.781074

GEN. MASS 1.9735E 03 1.97380 03 3.13350 02 3*73360 02 0.84610 O| 8.84620 01 S.02100 02 S.0208E 02 1.21200 02

UL|II) -0.069492 -0.800800 -C.02702| 0.000808 0.000000 -0.00|698 -O*OOCO00 -U*03229! -C.000000
UR|II) -0*060798 -O.O00CO0 -0.031 ?02 0.000000 0. 000000 -0.00|430 -0.000000 -0.017841 -0.000000

UL|I2) -0.060738 -0.000000 -C.031702 0.000008 O.CCQOCO -0.001430 -0.000000 -0°C|7841 -C°000000

URI(2) -0.009t86 -0.000000 -C*056197 0.000000 0*000000 0.005559 -0.000000 0.081369 -C*000000

ULII?) -0.009186 -0°000000 -C.096197 0.000000 0.0£0000 0.005559 -C.080000 0.081369 -C*000000

URI(3) -O*l)TP811 -0.000000 -C.097724 0.000000 0.000000 0.066054 -C.000000 0.]50049 -C*OOOOO0

ULIi4) 0*104829 -0.800000 C.0310a3 C.000000 0.CC0000 -0.100499 -C*OOCO00 0.C13860 -C.000000
URI¢4| 0*257928 0.000000 'C.120756 -0.000000 -O*OCO000 0.05)709 0.000000 -0.394646 0.000000

UL2(I! -O.OOCO00 0.869499 *C.O0000_ -0.027036 -0.C01699 -O*OCO00C 0.032306 -0.000000 -C*084412
UR2(|) -0.00C800 0.060763 -G*O00000 -0.03|705 °0.00143| -O.OCOOOC C.017843 -O*C000CO -¢*000903

UL2(2) -O.OOCO00 0.060763 -0.000000 -0.031703 -0.C0143L -C*OCO000 0.017843 -O.COCO00 -0.008903

UR212) -O.OOCO00 0.009186 -C.O00000 -0°0_6|99 0.C03559 -O.OGOOQC -C.081373 -O*CO00OC C*012777

UL2(3) -O.OOCO00 0.009186 -0.000000 -0.056195 0.00_559 -0.0C0008 -0°081373 -0*000000 C.012777
UR2(_) -O.OOCO00 0.070817 -C.000000 -0.097732 0.0660_2 -O.0COQO0 -C.33C031 -0*C00000 -C.016777

UL214I 0.00¢000 -0*10483| 0*000000 0.031085 *0.100499 0.000000 -0.013858 0*C00000 -C*001808

UR2(4) -O°OOCO00 -0.257933 -CoO000CO 0.120757 0.053711 -0.0C0000 C.394649 -0.C00000 C.016847

BLMO|(I,I) 0.039495 0.000000 0.373464 -0.008000 -0.000000 0.016603 C*OOCO00 0.277787 C*O00000
BLNC|(I_2) 0.254767 -0.000000 -C.74080| 0.000000 0.0000C0 -0.029357 -C.OOCO00 -0.4_0900 -C.O00000

0LM0|(|,3) -0.337037 0.000000 C.339944 -0.0C0000 -0*00C000 0.0|1622 0.000000 0.159773 C.O00000

8LN0|12,1) 0.1b|950 0.000000 1o000000 -0.000008 -0.000000 0.036910 C*080000 0.310218 0.000000
BLHO|I2,2) 0.80_799 -0*000000 C.393671 0.000000 0.000000 0.027186 -C.OOCO00 0.3|6947 -C*O008OC

BLM01(2,3! -0.641797 0.000000 C.543477 -0.000000 -O*CCOOCO 0*013034 C*OOCO00 0.045934 C.O00000

BLHDIi3,1) -0.132607 0.000000 C*098813 -0.000008 -0.0600C0 0.07655C C.000000 *0.973260 C*000000
BLNOI(3w2) 0.106703 0.000000 C*076759 -0.000000 -0.000000 0*133856 O*OOCO00 -0*360313 C.O00000
BLHOII3*3) -0.401733 0.000000 -0.114620 -0*000000 -0.000000 -0.008124 0.000000 -0.3|9976 0.000000

BL_Ol(4t|) -1.00C000 0.000000 *0.240842 -C.000000 *0.000000 -L.SCO000 _*00¢000 0*616679 C.000000

BLM0114.2) 0.301672 0.000000 0.246387 -0.000000 -0.000000 -0.022962 C*OOCO00 *|*CO0000 C.000000
0LN0114,3) 0.901281 -0.000000 C.079519 0*00C000 0.CC0000 C.935965 -0.000000 0.191026 -C.000000

BLMO211*I) 0.000000 -0.039_68 0.000000 0.373582 0.016612 0.000000 -0.277913 0°000000 0*680644
BLNC211,2) -0.00¢000 -0.254776 -0.000000 -0.740972 -0.029371 -0.800000 0*49)004 -0*000000 -].000000

0LN02(1.3) 0.00C000 0.337063 0.080000 0.339993 0.011627 0.0_000C *C.199831 0.000000 C.3 14693

8LMC2(2,1) O*OOCO00 -0.162003 0.000000 1.000000 0.0369|6 0.000000 -0.310|49 0.000000 -0.635450
8LM02(2,2) -0.000000 -0.805080 -C*000008 0.393699 0.027190 -8.00000C -0.316937 -0.C00000 -¢*137873
8LN02(2,3) O*OOCO00 0.641030 C.000000 0*543_9 0*013036 O.OCO000 -0*045897 0*000000 -C.469643

8LM0213,1) 0*00¢000 0.192608 C*O000GO 0.09805S 0*076954 C*000000 0*975257 0.000000 C.076793

8LNO213m2) O*OOCO00 -0*|06707 C.000080 0*076754 0.|53837 O*OCO000 0.3603|4 0.000000 C*016|37
8LM0213,3) O*OOCO00 0.40|743 G*O00000 -0.|14600 -0.008|24 0*000000 0.319967 0*C00000 C.062803

0LM02(4,1) -O.OOCO00 |*000000 -C.000000 -0.240798 -1*080000 -O*OCO00C -¢.6|6692 -0*000000 0.007415

BLMD2(4,2) -O.OOCO00 -0.30|689 -0*000000 8*246402 -0.022958 -0.000000 1*000000 *0.800000 C.054416
0LN0214,3) 8.00¢000 -0.901273 0.000000 0.079459 0.935962 O*OCO00C -C*| 9|01| 0.000000 -C*053119

MBOE 28 29 30 31 _2 33 34 35 ]6

FR_O. 66.70_509 133.41067| 133.418676 217.624026 217.624975 |457*607622 |520.733|99 |993.047623 2092.323165

GEN. M&$$ 1.2119£ 02 |o33430 00 |.334_E 00 5.|40|E_00 5*|4020 00 4*437_E 02 4.43760 02 |.77060 02 1*77000 OZ

ULI(I! -0.084411 ©.000000 -0°000033 0*000|23 0.000000 -0.040076 -C*OOCO00 -0.075|]9 _*000000

U_I(|! -0.0_907 0.000008 -G*000024 O.OOCO! ? 0.000000 C*040343 -C*QO¢O00 0.017157 C.008000

UL|(2) -0.000907 0.000000 -0.000024 0°0000|7 0.000000 0.040343 -O*OOCO00 0.017|57 C.000000
0R112) 0.012780 0.000000 ¢.001900 -0.006039 0.0C0000 -0o071744 -¢*000000 0.000346 C.OQO000

UL|(3) 0.012700 0.000000 ¢.00|908 -0.006039 0.000000 -0°071744 -0.000000 0.000346 C.000000

UR|(_) -0.01_767 8.000000 0.004822 *0.0|0042 0.0000¢0 0.030228 -0.000000 -0.C||432 C*000000

UL|I4! -0.031880 0*000000 -C.017171 -0.006200 O. CGO000 -0.000|76 -O*OOCO00 0.000003 C*000000

t_K|(4) 0.0|_$20 -0.000000 0o0637_ 0°040792 -0.000000 0.000443 0o000000 0.000021 -0.000000

ULZ¢|) -0.000000 0°000033 -0.000000 -0°000000 -0*000|23 -0*0G0000 -0.040069 -0.000000 ¢.07_139

UR201) -O*OOCO00 0°000024 -0°000000 -0.000000 -0.0000|7 -0.000000 0.04034| *0.000000 -C.0|716|

UL2(2) -O*OOCO00 0.000024 -0o000000 -0o000000 -0.0_0017 -0o000000 0.04034| -0.000000 -C*0|7|6!
L8t2120 _O.OOCO00 -0.00|908 -0°000000 -0.000000 0.006030 -0°000000 -C*071753 "0.C00000 -0.000347

UL2031 -0.000000 -0.00|908 -¢.000000 -0.000000 0.006030 -0.000000 -Go071753 -0.000000 -¢.000347

U1_2(3) °0*00¢000 -0°004522 -0.000000 -0.000000 0°0|0042 -0.000000 0.03022| -0.000000 0.011430

UL2(40 O*OOCO00 0o017|71 C.000000 0.000000 0.006280 0.000000 -C.000|80 0.000000 *C*000003

U_204! -0.000000 -0.063706 -C.000000 -0.000000 -0.040793 -0.000000 0.000496 -0.000000 -C.000019

BLMDICX*|) 0.680633 -0.000000 C*000220 -0.000800 -0°000000 0°324243 C.00CO00 0._5187! -¢*000000

0LM0|(|,2! -1.000000 0.000000 -¢°000311 0.00|16| 0°000000 -0.386333 -0.000000 -0.699443 C.000000
BLM011|_3) 0.3|4699 -0.000000 C.000078 -0.000283 -0.0000©0 0°09509| 0.000000 0.168310 °C*000000

0LM0|(2,|) -0.635343 o0.000000 C.00|459 -0.002491 -0o000000 -|*000000 0.00¢000 |°000000 -C.000000
OLMO|(2,_) -0.|378|3 0.000000 0.002807 *0.007379 0.000000 -0.785196 -0.000000 0.3|4040 C*000000

0LM0|¢2,3) -0.46_$99 *0.000000 0.0000|0 0.000795 -0.000000 -0°260206 GoOOCO00 0.699806 -¢.000000

BLMO|¢3,1! _ 0*076765 -0.000000 -¢.032877 0o12|189 -0o0_0000 -0°270340 0o000000 0.065226 -C.O00000

BLMD|I3,2) 0.016|28 -0.000000 °0.023_88 0o098363 -0.000000 -0.060900 0o000000 0.022608 -0.000000
BL_0|¢3,3) 0.062791 -0.000000 -C.00630! 0*021014 -0.000000 -C.2691|1 ¢.000000 0.04176! -C.000000

BLM0104,_) 0*00?422 -0.000000 8.667236 0.730805 -0.000000 0.0¢3432 0o000000 0°000902 -C*000000

BLMOI(4t2¢ 0.094390 -0.000000 0.3897_9 Q*329269 -0.000000 0.002464 ¢.000000 0.000214 -¢.000000
0LM8|(4,30 -0.033|08 0°000000 -|.000000 -1o000000 0.000000 -0.00560_ -¢*000000 -0°¢00752 C*000000

BL_02(|,|) O*OOCO00 -0o00022X 0°000000 0.000000 0*¢00880 0.000000 0.324168 O.CO0000 -C.$5|860
8LMO2(It2) *OoOOCO00 0.0003|2 -¢*000000 -0.00C000 -0.0_1t6! -O.OCO000 -0o_86422 -0.000000 ¢.699429

8LNC2_1,3) 0.000000 -0.00¢070 0°000000 ¢.000000 0.000283 0.000000 0.095050 0.000000 -0°160302

0LM0212,1) O*OOCO00 o0.001438 C.O00000 O.OOCO00 0.¢0248| 0.000000 -|o000000 0.000000 -i.000000
BLM0202,20 -0°000000 -0.002006 -C*O00000 -0.000000 0°00?5?3 -0°0¢0000 -0°?09212 -0°000000 -0.314026

0LM0202_3) O*OOCO00 -0.000009 0.000000 0.000000 -0°000799 0°000000 -0.268283 OoCO0000 -¢.699022



BLH02|3,X) O.OOCO00 C*032877 C.O000CO O*OOCOOO -0.121191 O.OCO000 -G*270284 O*CO00CC -C*065210

BLMO2(3w21 O.O_COO0 0*_238BB C*O000_O 0*000000 -o*ogB36b O*OCO000 -0°060865 O.CO0000 -C*022674

8IMC2I_t3} _.OOCO0_ C.006301 C*O000_O 0.000000 -0.021016 O.OCO000 -G.26_105 O°COCOOO -C.061759

BLHC214,EI -O.OOCO00 -0°667236 -G.O000_O -0.000000 -0.730804 -O.OCO000 0°004||4 "O.O000CO -C*000528

BLNO2tA,2) -_*OOCO00 -0.3E9¥8_ -C.O000_O -0.000000 "0._2_2T0 O.OCO000 :*002817 O.CO0000 C*00019_

BLMO2(4*)I O*OOCO00 I*OOOCO0 C.O000CO 0.000000 I*OCCOCO O*OCOCOC -C*OOeS_g O.CCCOOO ¢*000682

ACCURACY CHECK MAT_|C£$ F_LLOW

PMEGR**2e_oX

C_Lt,'_NI 13 CBLUI_Hi 2) CgLUe_l 3P

Rg_| l) -6.2508E 0¢ O*O0_OE-_9 -4*liegE Ol

RBW( 2) -_.7710E Ol O*O000E-_9 -2.522CE Ol

_gW_ 31 -_.5258E 01 O°OUOOE-_ 1.2832E O0

ROW[ 4; -3*)006£ O! O°O0_OE-)9 3.7031E O0

_( S) -9*9q66t OC 0.0000E-39 1.2947E O0

RBW( 6) -5.1960_ OC O*OUOOE-3? 7.6545E-0!

RBW( 8) 3.C000E-3_ -4.359)E O1 0.00CCE-39

RBW( 9) 0.C000_-3_ -8°3416E O0 0o00CCE-39

R_W|IO) O.O000_-_S -2.4592E O0 0.00CCE-39

Rg_(ltl -O*O00_E-_ -5°|8_E-_1 -OoCOCCE-3q

_WII2) -O.OJOnE-3_ -I,4BI3E-OI -O.OOC_F-_9

_gW|13) 1.]558F O! O*O000E-3q 2.37_CE Ol

R_W(|4) 1.4_8a_ Ol O*O0_OE-_ 3.182_E Ol

_gW(15} l*4562E Ol O*O00CE-_9 ).80_4E O!

RgW(16) -).2J61E Ol O*OJOOE-_9 -2.2961E O0

_W(17) 3.015R_ Ol O.OUOOE-_9 1.6_4CE O0

R_W(18) 3.302_£ 91 O°OUOCE-39 2.6197E O0

R_W(19) -3.3913_ _l O*O000E-_9 3._343E O0

R_WI20) _*O_b6_ _! O°OOnOE-39 -_*]2_3E O0

q_w(21) ?*Sl_C O! O.O000E-_9 -2.9753E O0

q_W(22! 6°68_q£ OC O*O_OOE-_9 -9.32C_-01

R_W(23) b.8250_ OC O°O000E-_9 -9.7473E-01

R_W(2_) b.gSS_E OC O°O000E-_q -9.7462E-01
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